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Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


REPORT  NUMBER  XXV 
PREFACE 

Composites  of  the  sugars  produced  at  the  67  beet  sugar  factories 
operated  in  the  1945  campaign  have  been  examined  chemically,  physically 
and  biologically.    The  samples  of  the  sugars  and  the  factory  operating 
data  were  supplied  by  the  sugar  factories  through  the  cooperation  of  the 
chief  chemists  and  superintendents.    Three  additional  beet  sugars  were 
included  in  the  studies  and  the  data  on  these  are  reported  under  numbers 
4591,  4594  and  4595,  but  were  not  used  when  preparing  the  general  averages 

In  Part  I  are  presented  (l)  a  tabular  summary  and  discussion  of  the 
operating  data  of 'the  sugar  factories,   (2)  the' chemical  and  physical  data 
obtained  on  the  sugars,  (3)  a  discussion  of  the  relation  of  sugar  quality 
to  non-sugar  composition  of  the  white  raassccuite,  and  (^4)  some  studies  of 
the  screening  tost. 

Part  II  summarized  the  biological  data  on  the  sugars  and  discusses 
their  significance. 

Due  to  the  unsettled  labor  conditions  the  1945  campaign  was  even 
more  difficult  than  the  war  years,  yet  maintenance  of  uniformity  of  sugar 
quality  was  little  affected.     Credit  for  this  must  bo  given  to  the  contin- 
uously improved  chemical  controls  on  processing,  the  use  of  modern  equip- 
ment and  the  skill  of  the  supervising  personnel. 
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PART  I 

CHEMICAL  AMD  PHYSICAL  STUDIES  OH  BEET  SUGARS 
OP  THE  1945  CAMPAIGH 
By  C.  A.  Fort  and  S.  Byall 

A,     Factory  Operating  Data 

Quality'  of  boots  ^ancl  diffusion  jtdoo^.  (Tables  1  (a)  and  (b)  ).  In 
the  report  for  the  1944  sugars*  attention  was  called  to  the  apparent  5- 
yoar  cycle  for  the  average  sucrose  in  beets.    The  relatively  low  sucrose 
of  the  1945  campaign  is  as  would  be  expected  on  this  basis,  as  it  corre- 
sponds to  the  lows  of  1935  and  1940.    Nearly  80$  of  the  factories  experi- 
enced this  drop  in  sucrose  content  of  the  beets  which  on  the  average 
amounted  to  0.75$  on  boots.    This  condition  resulted  in  a  slightly  lower 
Brix  on  diffusion  juice  than  in  recent-  years. 

The  change  in  diffusion  juice  purity  followed  this  trend  as  it  de- 
creased by  about  0,7$  below  the  1944  average.     In  the  last  report  (1945, 
p  5)  are  given  the  annual  means  for  purity  and  for  diffusablc  non-sugars 
percent  boots.     There  was  a  steady  increase  in  purity  from  1935  to  1944 
irrespective  of  the  sucrose  value.     This  trend  was  accompanied  by  a  con- 
tinued decrease  in  diffusable  non-sugars  until  1943;  in  other  words  there 
was  an  increase  in  sugar  produced  per  unit  of  soluble  non-sugars.     In  the 
season  just  past  the  diffusable  non-sugars  percent  boots  slightly  increased 
from  2.45  to  2.49/o  on  beets  and  this  trend  combined  with  the  lower  sucrose 
content  indicates  that  climatic  and  agronomic  factors  caused  an  increased 
uptake  of  plant  food  materials  without  a  corresponding  synthesis  of  sugar* 
Such  an  effect  could  be  produced  by  an  increase  in  available  moisture  and 
reduced  sunshine. 
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TABLE  1  (a; 

PROCESS  DATA,  KOH-STSFf'SM 
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-  TABLE  1  (b) 
ERUCSSS  DATA,  STEFFEN 


Sample 
Number 

4502 

450? 

4520 

452,4 

4S26 

4528 

4529 

4530 

4531 

4537 
i  4540 
'  4541 

4542 

4541T 

4553 

4556 

4557 

4560 

4564 

4565 

4568 

4571 

4472 

4575 

4577 

4578 

4579 

4583 

4584 

4595 


Beet 


Diffusion  Juice 


Sucrose  Purity  '  Brix  Purity 


17.39 
17.22 
16,92 
16.35 
15.85 
15.75 
15. 44 
14.09 
15,19 
16,89 
15.79 
16.38 
16.50 
15.91 
16.30 
15.14 
16.39 
16.57 
18.87 
15.22 
16,59 
17.76 
15,39 
16.05 
16.30 
13.91 
16,13 
15.16 
16,54 
16,66 


85.0 
87.5 


81.4 
84.2 

84.5 
88.5 
84.8 


86.5 
86,8 

84.8 
87.7 
'85,0 

86.4 
86,8 

84,2 
85,2 
80.5 
83,2 
83,0 
86,3 
84.2 


Average  16,14 
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12.7 
10.7 
11.9 
14,0 
12.8 
10,6 
12.6 
12.9 
11,5 
11.4 
11,3 
12.2 
11.4 
14.0 
13.2 
13.0 
15.4 
11.5 
12,0 
14.5 
10.5 
12.4 
12.6 
12.3 
12.5 
12.4 
14.2 
13,6 

12.3^ 


85.6 
88*5 
88.4 
87.4 
86.9 
83.4 
86.0 
82.7 
86.0 
89.4 
86.5 
86.9 
88.1 
86.6 
88.1 
85.4 
85.8 
38.8 
86,0 
85.3 
86,9 
88,2 
86,0 
84,9 
85.8 
81.8 
87.1 
85.8 
87.5 
88.6 

86.4 


Lime 
Used 
^Beets 


4.02 

2.53 

3.38 

3.68 

3.29 

4.5 

4.82 

2.89 

3,37 

7.67 

3.37 

3.14 

3.05 

5.16 

3,53 

2.63 

4.63 

3.82 

3.50 

2.94 

4.21 

3,58 

3.05 

3.39 

3.49 

3,28 

7,02 

3.85 

3.02 

2.73 

3.75 


Soda  Ash 
lbs.  per 
Ton 
0.99 
0.60 
0.01 
0.17 
0.68 
0.2 
0.42 
1,50 
0.10 

0.90 
0,37 
0.23 
0.09 
0,28 
1.17 
2,64 
0.04 
0.90 
0.57 
0 

1,14 
0.43 

0 

0.03 
1.73 
0,53 
0.06 
0,02 
0,32 

0,56 


Carbonation 


Alkalinity  or  pH 
1st  Carb.  2nd  Garb. 


0,072 
0.067 
11.2  pH 
0.074 
0.055 
0.051 
0.074 
0.079 
0.075 
0.069 
0.067 
0,072 
0.075 
0.072 
0.067 
0.066 
0.077 
0,069 
0.057 
0.067 
11.1  pH 
10.9  " 
0.069 
0.072 
0.076 
0.081 
0.070 
9.7  * 
0.085 
0,076 

0.070 
11.1  pH 


9.0  pH 
9.2  " 
9.2 
9.2 
9.3 
8.3 
0.016 

9.1  pH 
3.7  " 

9.1  " 
0.017 
9.1 

9,0  pH 
8,9  " 

8.7  " 

9.2  " 
0.015 
9.2  pH 
8.9 
9.2 
8.8 
9.0 
9.3 
9.3 
8,9 
0.015 
0.015 

7.8  * 

8.9  pH 
0*013 

0.016 
9.0  pH 


Temp.  Cu 
2nd  Carb. 

90 

86 
86 
90 
90 
92 
90 
95 
94 
90 
81 
87 
93 
95 
82 
90 
98 

86 
81 
82 
84 
92 
88 
85 
85 
95 
90 
83 

39 
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(2)    ^n^_toonatj^,    The.  lime  used  in  non-Steffen  operations  * 
(Tablo  1)  s^od  a  slight  decrease  but  remained  above  the  normal  level 
previous  to  1944,     In  Staffer,  operations  there  was  a  sharp  increase  in  lime 
used  partly  because  of  the  greater  amount  of  molasses  handled.    The  use  of 
soda  ash  jnereaaad  at  both  non-Steffen  and  Steffen  factories,  yet  in  Table 
2  it  is  noted  that  the  lime  salts  on  white  massccuite  increased  and  in 
Table  6  it  is  seen  that  the  lime  consent  of  the  sugars  was  alse  greater 
than  last,  year,    This  change  may  also  be  an  effect  from  the  lower  juice 
purity. 

According  to  the  information  supplied,  three  additional  factories 
installed  continuous  first  catenation  so  that  of  the  operating  factories 
two-third,  now  have  this  modern  equipment.     Ten  years  ago  less  than  a  third 
of  the  factories  had  the  continuous  first  catenation.    All  but  two  of  the 
factories  use  continuous  second  catenation.     The  alkalinities  and  pH  of 
catenation  were  essentially  unchanged  on  the  average,     The  individual 
values  for  PH  on  second  catenation  range  from  8.3  to  9.7  but  the  aver- 
age  of  9.1  pH  has  held  for  a  number  of  years.     The  mean  temperature  of 
second  catenation  was  lower  than  reported  in  1945. 

(3)    ^hurin^,    (Tables  2  (a)  and  (b).)     Bw  average  amount  of  sulphur- 
ing  wa*  unchanged,  but  a5  will  be  seen  in  Table  6  the  sulphites  in  sugar 
were  lower  than  in  1944  sugars.     Tne  mean  drop  in  pH  produced  by  sulphur- 
ing was  1,0  pK  units  which  is  approximately  a  0.2  pH  decrease  for  each 
0.1  lb.  of  sulphur  per  ten  of  beets.    Some  sixteen  factories  applied  a  part 
or  all  of  the  sulphuring  to  the  thick  juice;  the  averag,  amount  of  sulphur 
used  on  thick  juice,  at  the  factories  where  this  technique  was  practised, 
was  0,25  lbs.  per  ton  beets.    Again  the  average  drop  in  pH  due  to  the  ' 
sulphuring  amounted  to  0,2  pH  per  0,1  lb,  sulphur. 


TABLE  2  (a) 
PROCESS  DATA,  NOH-STSFFEH 


v  Sample 

2nd 

Sulphur  Thin 

Thick 

Juice 

Standard 

Liquor  or  Blow-up 

/•  dumber 

Carbon 

Used 

Juice 

pH 

Purity 

pH 

Purity 

Brix 

Filtration 

Lime 

pH 

Ibs.per 

pH 

Aid 

Temp 

bal  ts 

\  

Ton 

lbs. 

C° 

% 

4503 

9.1 

0.63 

8.2 

9.1 

-~ 

9.1 

90.2 

67.4 

0.37 

~90 

— 

4504 

9.2** 

0.34* 

9.4 

10.5 

92,6 

9.7 

90.9 

62.5 

0.83 

91 

0.018 

k  4505 

9.2 

0.51 

8.3 

9.1 

90.7 

8.9 

92.3 

65.8 

0.57 

96 

0.055 

\4506 

8.7** 

0..28 

— 

8.6 

89.7 

8.5 

92.4 

63.8 

0.80 

95 

0.062 

\^509 

8.5 

0.44. 

8.5 

9.1 

91.0 

9.1 

92.0 

63.5 

0.45 

92 

0.018  . 

U510 

9.2 

0.48 

8.4 

9.0 

8.9 

91.0 

67.9 

0.57 

86 

0.035 

fell 

9.6 

,0.63 

8.4 

8.9 

— — 

8.9 

90.5 

68.7 

0.  20 

90 

0.025 

£513 

9.4 

0.30* 

9.4 

9.6 

91.8 

8.8 

92,2 

58.0 

0. 67 

95 

0.051 

1514 

9.0** 

0.15 

8.7 

9.4 

89.1 

9.2 

91.4 

64.3 

0.62 

93 

0.040 

\515 

9.1 

0.62 

8.4 

8.0 

90.8 

7.8 

93.1 

64.5 

0.88 

93 

0.073 

B16 

9.1 

0,29 

8.5 

9.4 

90,7 

9.3 

,  91.7 

68.5 

0.53 

92 

0.045 

517 

8.7 

0.39 

3.4 

7.8 

91.5 

7.8 

93.1 

66.1 

0.79 

83 

0.047 

XI 

8.9 

0.66 

7.9 

3.7 

90.9 

8.6 

92.5 

68.0 

0.71 

94 

0.035 

4>  82 

9,4 

0.54 

8.0" 

— 

— 

6.6 

90.3 

68.6 

0.34 

94 

-~ 

4523 

9.2** 

0.09* 

9.2 

9.5 

90.6 

9.4 

92.1 

64.5 

0,89 

90 

0.020 

4525 

9.4  . 

0.53* 

7.9 

8.7 

-  ~ 

8.6 

91.1 

69.7 

0.51 

92 

0.033 

4527 

8.9** 

0.15* 

8.8 

9.8 

91.4 

9.6 

92,8 

65,9^ 

0*86 

97 

0.002* 

4532 

9.5 

0.53 

7*9 

3.8 

8.7 

91.3 

68.6 

0.43 

93 

0.023 

4533 

8.9** 

0.56 

7*5 

7.8 

90.8 

7.8 

90.8 

61.6 

0.33 

90 

0.103 

4535 

9.2 

0.58* 

8,2 

9.1 

90.2 

8.3 

91.6 

64.2 

0.35 

94 

0.037 

4539 

8.9 

0.75 

7.6 

8*3 

92.2 

8.4 

93.4 

63.3 

0,68 

93 

0.072 

4543 

9.1 

0,56 

7.8 

9.0 

— 

8.9 

92.2 

6-i.Q 

0.32 

90 

— 

4547 

8.8** 

0.23 

-- 

80.1 

9.2 

91.3 

62.8 

0,69 

95 

0.053 

4549 

9.5 

0.82 

7,6 

8.7 

92.8 

8.6 

93.7 

69.3 

0.60 

93 

0.013 

4550 

9.2 

0.56 

8.0 

9.2 

— 

9.0 

91.8 

69.2 

0.57 

38 

0.030 

4552 

9.3** 

0.39* 

9,2 

— 

— 

8.7 

90.7 

56.2 

0,53 

92 

0,071 

4554 

9,7 

0.77 

7.4 

7.0 

92.3 

7.0 

93.0 

60.3 

(V,  60 

87 

— 

4555 

8.9** 

0.30 

8.1 

8.6 

89.8 

8.7 

91.9 

68.8 

1.80 

93 

0.100 

4559 

8.8 

0.97 

7.4 

7.8 

92.2 

7.7 

92,3 

66,8 

0*66 

97 

0.022 

4561 

9.0** 

0.73 

7.5 

7.6 

90.7 

7.6 

91.5 

66.3 

0.69 

94 

— 

4562 

8.9** 

0.51* 

8.8 

9.5 

92.2 

8.8 

92.7 

58.0 

1.25 

90 

0,028 

4563 

9.3 

0.18* 

9.3 

9,5 

91.0 

9,3 

91.8 

62. 7 

0.92 

1  98 

O.0O9 

/  4566 

8.8** 

0.38* 

9.0 

10.1 

92.5 

9.5 

92.7 

64.4 

0.50 

98 

0,022 

4569 

8.9 

0.50 

7.9 

8.0 

90.0 

7.9 

90.9 

68.6 

0.36 

99 

0,030 

4573 

8.8** 

0o43 

8.2 

9.1 

91.4 

8.9 

92.4 

63.0 

0.28 

95 

0,053 ^ 

4576 

9.1 

0.29 

8.5 

8.5 

92.3 

8,4 

93.9 

67.5 

0.51 

92 

0.075 

4580 

8.9 

0.20 

8.1 

9.2 

88.8 

9.0 

91.2 

64.  4 

0.41 

93 

0.057 

4582 

9.4 

0.51 

8.5 

8.9 

89.7 

8.8 

90.9 

69.4 

0.31 

89 

0,033 

4591 

8.8** 

0.39 

8,5 

9.6 

92.6 

9.8 

93.0 

63.5 

0.52 

82 

0.019 

4594 

8.7** 

0.43* 

7.9 

9.3 

90.8 

9.0 

91.6 

67.9 

0.44 

96 

0.052 

Average 

9.1 

0.47 

8.3 

8.9 

91.0 

8.7 

91.9 

65.3 

0.62 

93 

0.042 

♦Amount  used 

.  in  thick  juice 

4504, 

0.34  lb 

s.,  4513,  0..15 

lbs . , 

4523,  0.09  lbs.,  4525 

0.01 

lbs.  , 

4527,  0. 

15  lbs. 

,  4535, 

0,12  lbs., 

4552,  0.39 

lbs . , 

4562, 

0.40 

Lbs., 

45  G3 

,  0.18 

lbs.,  4566,  0.21  lbs., 

4594, 

0.15 

lbs. 

♦♦Estimated. 
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TABLE  2  (b) 
PROCESS  DaTa,  STIFFEN 


Sample 

Sulphur  Thin 

-[nick 

Juice 

Standard  Liquor 

or  Blow-up 

^lumber 

vyaruon 

USGQ. 

J  uioo 

pii 

Pur  i  !cy 

pii 

i  urix<y 

Brix 

Filtration 

■      v  — 

Lime 

pxl 

Lbs .per 

j.  on 

pri 

ill  a. 

X  D  S  , 

Temp. 

o  ^ 

7° 

40  J  £ 

y  »u 

A    9  9 

o  •  y 

y  •  i 

o  a 
o  •  0 

do  .0 

04.  4 

n  77 

U,  /O 

O  ft 

J  0 

A    A  f:;  7 

40U  I 

Ci  9 

y  ■  c 

U  *  44 

o  •  1 

o  .y 

y  i.  c- 

o  .y 

yx.y 

AO 

oy  i  o 

O  c:7 
U  «  O  / 

O  7 

yo 

A  A97 
U  »  '  J  cW 

.1  CCA 
40  cU 

Q  9 

A    '2  9* 

P  7 

Q  Q 

o .  a 

JU.  <i 

o.l 

Q  9  9 

yc,  c 

An  n 

A  70 

u  •  oy 

ftO 

oy 

A  A77 
U  ,  J  f  0 

^  C  9  A 
4<0  £  4 

Q  9 

y  •  c 

n  R9 

P  7 

o  ,  o 

A  / 

0  9  n 

A  L 
O  .  Ll 

0  9  o 

RR  ^ 
OO  .  o 

A  7R 
v  »  i  O 

0  R 

y  o 

A  AAR 

/  R9R 
'l  0  C  D 

0  7 

y » o 

a  R7 
f  u» oo 

ft  7 
o  .  o 

R  7 

A  R 
O  .  O 

Q1  9 
y  x  ,  c 

RR  7 
oo,  / 

A  A  9 
u  ,  o  c 

07 

y  i 

A  A7  7 
v  ,  VJO  O 

\  AR9ft 
;  MO  CO 

ft  7 

n  ra* 

ft  9 

A  A 

a  a  n 

A  9 
O  .  C 

AO  R 
O  J  •  o 

R  t  0 

OO  .  3 

A  71 
'J  ,  ox 

Q  7 
J  o 

A   1  99 

!  £R90 

P    O  ** 
Oft'** 

A  9R 

o  9 

A  A 
o  ,  o 

•A  7 
O  .  1 

0  9  A 

R9  o 
uc  .  y 

A  RA 
v  ,  OU 

07 
y  o 

A  AA7 

40OU 

S3  «  X 

a  ar 

ft  O 

A  R 

ft  fi 
O  .  o 

AQ  O 

oy  .  y 

AO  O 
oy  .  y 

A  R7 

70 

A  ART 
y  .vox 

•i,00 1 

Q  7 
Ol  1 

A  RO 

u  •  oy 

7  A 

7  7 

on  r 

7  ft 

09  A 

RR  A 
OO  ,  O 

A  RR 

U  ,  oo 

AO 
oy 

A  A/"  1 

R77 

OO  I 

ILR  AA 
St04U 

0  1 
JiJ. 

a  9  a 

A  9 

O  .  Id 

7  Q 

< .  y 

Q  9  ^ 
y  <- ,  o 

7  0 

09  0 

RR  O 

A    R  A 

07 
y  o 

A  A7R 
v  .  y  f  o 

o  •  y 

n  ^r 

7  A 

7  R 

AO  4 

oy » 'i 

7  R 

RR  A 
DO  .  4 

1  A7 
X  ,  UO 

A7 

oo 

A  AR9 

\i .  u  o  6 

40  'iX 

9  •  1 

a  /  r 

a  a 

A  ^ 
O  ,  O 

ft  ^ 
O  .  O 

0  9  1 

y  c .  x 

R7  A 

A  Rft 
w  .  OO 

0  7 
y  i 

A   A  Z  7 

!  404<S 

a  a 
y  «u 

a  7R 
u.  oo 

7  0 

<  .y 

ft  £ 
0  .  0 

0  9  '< 
y  c « O 

R7  1 
O  f  ,  X 

A  AA 
U  ,  OO 

Oft 

^o 

A  A7R 
U.UOO 

40 40 

ft  o 

a  71 

U|  (J. 

7  /i 

J*  4 

7  1 

01  P> 

y  x.  \j 

7  ft 
/  .  O 

O  9  R 

y  c .  o 

Aft  9 
Oo  ,  < 

A  Aft 
v.  OO 

09 

A  AAO 

4000 

P  7 
0*  ( 

a  7R 

,.  U  *  OO 

7  R 
f  .  o 

7  " 
/  «  "i 

Q  9  ft 

y  <; .  o 

7  4 

O  /  9 

y  4»  <c 

AK  / 
00,  <% 

1  AP 

X  ,  'Jo 

y  x 

/  rrr 

40  OO 

Q  9 

y  *  c 

a  r  7 

U.  DO 

P  9 
0  »  <S 

ft  7 

P  7 
O.J 

on  / 
y  U  .  4 

^p  r~v 
00  ,  0 

A  7A 
U.  /0 

O  7 

y  o 

,1  C  C.7 

400  f 

A   ft  R 

7  n 
1  *<j 

7  9 

DO  1 

oy  .X 

7  9 

Ol  E. 

y  x « o 

i5R  A 
00  .  O 

A  fiA 
U,  OU 

AO 

oy 

40  OU 

Ci  9 

a  "*:n 
u.ou 

7  n 

7  7 
1*1 

no  a 

7  7 
1*1 

y  •u-.  u 

PP  1 
0o  •  X 

A  RA 
U  ,  OU 

OA 

A   A  A  7 
U.JO/ 

/  RA/ 

ft  O- 

H  9R 
u  .  c  o 

A  7 
o  ,  o 

ft  r\ 

PC!  / 
by  .  'a- 

P  A 

0  9  ft 

y  c .  o 

R  A  O 

0.68 

98 

A   AO  7 
U,Uy  / 

ARRR 

'-tOOO 

q  9 
y .  c 

0.52 

3.0 

ft  7 

A  7 
o  .  / 

90.5 

67,9 

0,64 

89 

A  AA9 

4568 

8.8 

0.85* 

8.3 

83,2 

8.2 

91,0 

61.2 

0.39 

74 

0.087 

4571 

9.0 

0.19 

8,7 

8.4 

91.8 

8.4 

93.5 

68.9 

0.50 

95 

4572 

9.3 

0.51 

8.3 

8,5 

8.6 

90.4 

69 ,6 

0.97 

93 

4575 

9.3 

0.58* 

9.3 

9,7 

92.8 

8,9 

92.8 

64.8 

0,33 

90 

0.062 

4577 

8.9 

0.37* 

8,0 

8.6 

91,7 

67,4 

0.30 

95 

0.046 

4573 

8.8** 

0.32 

8.5 

8.6 

87.1 

3.7 

90.2 

69.1 

0,67 

90 

4570 

8.8** 

0,57 

7.3 

7.1 

0U.5 

7.1 

89.4 

59.7 

1.27 

4583 

8.8** 

0.21 

3.4** 

7»4 

88.9 

92.0 

61.0 

3.84 

95 

0,186 

4584 

-8.9 

0,55* 

8.4 

8.8 

90.3 

8.3 

92»6 

66,5 

0.32 

101 

0.046 

4595 

8.7** 

0.57* 

7.9 

7.7 

90.3 

7.3 

90,0 

64.4 

0,48 

92 

0.098 

Average    9,0       0.47      3.1       8.3    90.3         -3.2       91,9      65.9      0,76      92  0,064 


♦The  weight  used  on  thick  juice  on  4520,  Q.15  lbs,,  4528,  0,50  lbs.,  4568, 
0.47  lbs.,  4575,  0.58  lbs.,  4577,  0.02  lbs.,  4584,  0.33  lbs.,  4595,  0.14  lbs. 


♦♦iistimatod. 


(4)    Change  in  pH  During;  Jui go  Evaporation,  (fables  2  (a)  and  (b)  ).  The 
changes  in  pH  between  thin  juice  and  thick  juice  have  been  discussed  in  ear- 
lier reports jand  the  variation  in  behavior  at  different  factories  is  still 
consistent.    That  is,  certain  thin  juices  increase  greatly  in  pH  during 
evaporation,  others  show  no  change  or  drop  considerably  in  pH.     The  trend 
at  particular  factories  is  ossontially  the  same  each  year  so  that  it  seems 
as  if  the  processing  data  or  the  composition  of  the  juices  should  indicato 
the  cause  of  the  change  experienced*    At  alsout  27%  of  th#  sixty  factories 
reporting  complete  data  there  was  loss  than  0.2  change  in  pH.    At  60%  of 
thom  there  was  an  increase  oxcecding  this  amount  and  in  many  instances  the 
increase  was  by  moro  than  1.0  pH.     The  remaining  13%  showed  a*  definite  de- 
crease in  pH  whioh-'  in  Some  casos  approaohod  a  drop  of  1#0  in  pH%    An  exami- 
nation has  boen  madq  of  the  data  on  the  analyses  of  white  magsocuitcs  and 
molasses  obtained  in  1941  but  there  does  not  appear  to  be  any  characteristic 
of  mineral  composition  which  is  related  to  the  contrasts  of  pH  between  thin 
juice  and  thick  juice.     Taking  %ho  Steffen  massocuitos  as  a  groujtf  they  are 
lower  in  sulphites  and  higher  in  organic  salts  than  the  non- Steffen  group. 
The  moa^  increase  in  pH  for  the  Steffen  factories  is  only  0,2  pH  as  com- 
pared with  0.6  pH  for  the  non-Stoffen  factories.    At  individual  factories, 
however,  a  l«ow  sulphite  and  high  organic  salts  are  not  associated  with  a 
low  increase  in  pH  during  tho  evaporation  of  thin  juice.    Comparing  differ- 
ent producing  areas  a  similar  observation  may  be  modo.     The  East  and  Vuost 
massecuites  and  sugars  have  relatively  low  s^lphitos,  lev/  total  minerals 
and  h^gh  organic  salts  and  the  contrast  in  pH  between  thin  juice  and  thick 
juice  is  slight.     The  ^roat  plains  and  intermountain  areas  exhibit  high 
sulphites,  high  total  minerals  and  lower  organic  salts  and  tho  change  in  pH  is 


TABLE  3  (a) 


PROCESS  DATA,  N0H-ST2FFEN 


Sample 

white  lias 

sucuite 

"white  Sug 

ar  hashing 

"White 

Sugar 

Number 

pH 

Pur  i  ty 

Brix 

Cu.  Ft. 

Tomp. 

'water 

Used  per 

Purity 

as  S 

acked 

per  100 

C°~ 

Machine 

100  Sugar 

wash 

Temp. 

Moistui 

Sugar 

Qts. 

Qts. 

C° 

7° 

4503 

9.2 

90.8 

91.0 

3.28 

90 

18.0 

3.6 

"90.0 

37 

0.020 

4504 

9.7 

88.7 

92.9 

2.76 

105 

7.2 

2.1 

86.0 

53 

.032 

4505 

9.0 

92.3 

91.9 

2.90 

96 

19.0 

7.6 

92,6 

46 

.040 

4506 

6.3 

;  92.1 

91.3 

2.70 

130 

12.6 

3.3 

91.1 

—  w 

.024 

4509 

9.3 

9  2.2 

90.4 

S.67 

94 

16.0 

90.0 

42 

,047 

4510 

8.3 

91,1 

91,2 

3.24 

90 

18.0 

7.2 

89.4 

33 

.011 

4511 

8.8 

,  90.6" 

91.4 

2.80 

95 

13.0 

5.5 

90.9 

39 

.015 

4513 

6.6 

!  92.2 

91.0 

3.20. 

110 

14.0 

3.0 

92,0 

46 

.020 

4514- 

9.3 

91.7 

92.0 

3.28 

100 

19.0 

8.0 

90,2 

44 

.028 

4515 

7.8 

93.0 

91.1 

2.90 

111 

17.0 

4.4 

93,6 

47 

.040 

4516 

9.3 

92.1 

91.4 

3.10 

107 

12.0 

2.8 

50 

.040 

4517 

7.6 

93.6 

91.7 

3.15 

95 

17.0 

.  4.3 

93,6 

47 

.016 

4521 

8.6 

92,6 

91.0 

2.34 

98 

15.0 

4.4 

46 

.031 

4522 

8.6 

30.8 

91.0 

3.05 

94 

16.0 

5.6 

90.0 

44 

.022 

4523 

9.5 

92.1 

92.4 

2.74 

.  98  ' 

13.0 

5.5 

41 

.024 

4525 

8.5 

91.1 

91.6 

2  •  o  5 

95 

16.0 

7.2 

90,0 

40 

.020 

4527 

9.8 

92.6 

90.9 

2.58 

99 

14.0 

4.7 

90.7 

37 

.041 

4532 

3.7 

91.4 

32.0 

3.15 

90 

16.0 

6.3 

92.6 

32 

.013 

4533 

7.6 

87.2 

91.3 

3.23 

Q5 

20.0 

34.3 

—  — 

4535 

8.6 

31.4 

92.1 

3.31 

95 

12.0 

4.1 

91.0 

54 

.021 

4539 

8.2 

93,0 

92.0 

3.05 

95 

16.3 

4.2 

9  2.0 

57 

.042 

&S43 

i  <~» 

O  .  J 

92,0 

30.7 

3.29 

90 

17.0 

5.3 

90.3 

45 

.025 

■1547 

3.6 

90,6 

91.4 

2.23 

105 

16.0 

5.0 

89.8 

30 

.026 

4549 

8.6 

.  /  3  » ■ 

31.5 

2.76 

83 

17.0 

5.7 

j2.7 

55 

.026 

4550 

9.1 

Jl.7 

90.6 

3.21  ^ 

S3 

'  13.0 

6.4 

31.2 

.33 

.033 

4552 

9.0 

3  3 ,  6 

3  2.0 

2,74 

90 

17.0 

6,5 

87.9 

.045 

4554 

7.0 

33.0 

">!  2 

.  2.18 

„5 

11.5 

2 . 9 

47 

.037 

4555 

O  A 
O  .  -x 

31,3 

31.  6 

3.06 

30 

14.3 

4.8 

30,1 

55 

.020 

4559 

7.6 

92.3 

90.7 

3.05 

91 

12.6 

2,7 

33.1 

54 

.043 

4561 

7.4 

92.0 

30.4 

2.70 

32 

11 .8 

3.0 

32,6 

52 

.035 

4562 

8.4 

92.6 

.1.6 

3,20 

105 

17.0 

31.1 

47 

.020 

4563 

-  <7 
..'  .  <J 

31.3 

J  2, 2 

3.13 

'35 

14.8 

5,7 

90.0 

52 

.054 

4566 

9.3 

33.0 

31.3 

S.03 

120 

18.4 

4.8 

32.3 

42 

.020 

4569 

8.7 

91.5 

31.0 

3.17  / 

^0 

16.0 

5.2 

31.3 

-  57 

.032 

4573 

8 .  3 

31.4 

2.57 

36 

16.0 

5.0 

33.1 

43 

.030 

4576 

6.3 

3  4 . 2 

32.4 

3.26 

106 

14.0 

4.7 

j  4. 6 

51 

.025 

4530 

9,0 

31.3 

92.1 

3.16 

117 

14.0 

4.0 

44 

.047 

4532 

6.7 

30,0 

31.4 

2.8? 

36 

18.0 

7.8 

30.1 

30 

.021 

65.1 

.3.4 

91.3 

2.34 

60 

3.5 

3.5 

91.0 

43 

.023 

4594 

3.1 

31.9 

92.0 

3.31 

123 

15.1 

5.6 

93.0 

35 

.031 

Aver ago 

8.7 

31.8 

31.5 

2  •  W 

38 

15.4 

5.1 

31.0 

45 

0.030 

V. 
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Le 

Number 


table  3  (b) 
PROCESS  DaTA,  steffen 


White  Massecuite 


nhito  Sugar  Washing 


Purity      Brix      Cu.Ft.     Tomp.      Water  Used  per  Purity 


White  Sugar 
as  Sacked 


per  lOu 
Sugar 

A  A 

0  0 

Iviaohmo 

A  j  

yts. 

100  bugar 

yts. 

Wash 

lamp. 

A  A 

Moistu: 

of 

70 

4502 



8 . 0 

34,3 

^1 .3 

3. 21 

02 

16.0 

7.4 

05.4 

43 

0.020 

4507 

8.7 

31#8 

j0,  7 

3.11 

0  7 

15.0 

5.5 

3J.6 

38 

.027 

4520 

8.2 

02,2 

31.4 

3.  20 

0  'x- 

16.0 

C.  A 

0. 4 

J0.3 

IT  D 

52 

•  030 

4b<d4 

8  •  2 

;j2.1 

01.0 

3.06 

1(4 

lb.O 

■  6.0 

00.  7 

o2 

.Ol'x 

4b  cb 

O  .  / 

'til  T 

01.1 

a  a  *7 
0U.  f 

o»40 

b7 

ID  A 

io  .0 

C  A 

b.O 

r  A  £J 

00.  b 

■z  9 
o£ 

A  9  9 

/  c  0  C  1 

p  .  4- 

yu.u 

J  1.0 

•Z     C  A 

o.bO 

A  1 
Jl 

lo.O 

b.b 

OA  A 

80.  % 

C  A 

50 

A  A  A 

/CO' 

4o23 

0  c 
0  •  b 

y  c  ,  b 

A  O  A 

0  2.0 

2.  (0 

1  T  ^ 

114 

lb.O 

C  T 

5.1 

Oo.  4 

00 

A  "Z  /1 

»Uo4 

4b30 

0  •  b 

y  0 .  2 

b^.o 

o.  4o 

T  /  A 

14.0 

4.0 

oj,4 

67 

A  A  <7 

zibo  J. 

/  .  b 

.JC,  1 

("A  T 
00.  1 

•Z  AT 

<>•  01 

llo 

1  t  A 

lb.b 

4.  b 

r  T  A 

Oo.O 

b0 

•  Oob 

/  a  %  1 

O  T 

b.  1 

^  0  •  c 

t  a 

£•  /o 

lie 

-1  r-  r\ 

lb.O 

4.0 

C;  O  A 

0  c.  *i 

"Z  9 

A9T 

a  c;/ a 

n  ry 
I  *  I 

A  O  A 

7  A 
0  .  0  J 

A  <3 

t  a  a 
Xb.U 

C7  A 

0  ^.0 

bO 

/en 

Q  'Z. 

C  .  0 

ff'j  O  9 

,')  l  9 

JltC 

0  07 
<c.  06 

T  A  O 

102 

TO  A 

lo.O 

£  A 

b.O 

^•2.2 

*Zt" 

A  9T 

•  Oel 

40  &  <s 

0 .  b 

A  rj 

ijfU  .  J 

9  '9 

^  .  £4 

A  C 

0  b 

1  r  .0 

^-  T  A 
^1.0 

43 

A  O  O 

.022 

4b  45 

,  r  • 0 

a  o  / 
0  (C  .  4 

at  0 
01  .o 

o.04 

W  1 

T  »7  A 
17.0 

"™— 

jl.b 

A  1  A 

•  OoO 

4  b  55 

7.O.- 

04.  o 

A  T  T 

01.1 

2.  77 

15.7 

51 

•  018 

4556 

r>  0 
O  •  O 

30,4 

01.6 

0  •  oa 

03 

1^.0 

5.5 

01.  0 

36 

•  017 

/i  r  r  7 

4b  b  f 

7.  6 

r\o  a 

A  A  A 

00 . 4 

2.05 

100 

16.0 

5.2 

55 

»03o 

4bb0 

7.6 

04,  b 

[in  0 

jO.  0 

O     A  A 

2.04 

110 

16,0 

05.3 

43 

•  OoO 

4564 

7.6 

03,0 

01.2 

2.83 

02 

15.0 

5,3 

31.2 

45 

.036 

4565 

8.7 

.00.7 

8  J .  0 " 

2.88 

00 

18.0 

6.3 

80  .  2 

38 

.036 

'xODO 

0.0 

on  p, 

JUtu 

J  x.  .u 

7  A.7 

1  A  A 

•7  A 

Of  1  / 

b^  .  4 

•7A 

a /in 

4571 

8.2 

33.7 

01.4 

2.06 

05 

14.0 

4.7 

43 

.046 

4572 

8.5 

00.5 

0  2.1 

3.23 

06 

14.0 

5.0 

80.6 

51 

.038 

4575 

8.6 

J  2  .  3 

00.4 

3.51 

05 

16.0 

6,5 

02.1 

44 

.026 

4577 

8.6 

31.5 

00.3 

2.87 

07 

16.0 

5.7 

00.6 

53. 

.032 

4573 

3  .  5 

00.6 

03.2 

2.88 

00 

16.0 

4.5 

30.0 

43 

.027 

4579 

7.0 

00.1 

01.2 

3,33 

90 

14.0 

83.6 

40 

.042 

4563 

7.3 

£2.0 

01. & 

2.06 

100 

10.5 

4.6 

26 

.021 

4584  • 

3.3 

02.2 

01.6 

2.04 

07 

10.0 

5.3 

00.5 

56 

.030 

4505 

7.1 

80.2 

80.3 

3.72 

116 

20.5 

7.5 

88.3 

51 

.030 

Average 

8.2 

01.0 

31.2 

3,03 

07 

16.1 

5.5 

00.0 

45 

0.030 
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espooially  high  in  tho  non-Stoffon  faotorios.    Again  some  individual  facto- 
ries do  not  agree. with  the  general  trends*    Other  factors*  such  as  bicar- 
bonatos  in  the  thin  juices*  decomposition  of  nitrogen  compounds*  and  the 
temperature  of  second  carbonation*  may  play  a  role  in  those  pH  changes 
but  no  consistent  correlations  have  been  found, 

(5)  Standard  Liquor,    (Tables  2  (a)  and  (b)  )*     The  average  density  for 
filtration  of  standard  liquor  was  lower  than  recently  for  the  Steffen  fac- 
tories but  tho  same  as>  last  year  at  tho  non-Steffen  factories.    About  4D% 
of  all  factories  filtered  at  below  65°  Brix.     This  contrasts  with  the  situa 
tion  in  1340  when  the  average  Brix  reached  its  highest  level  and  only  20% 
of  the  factories  filtered  at  below  the  65°  Brix.     The  amount  of  filter  aid 
used  remained  constant  at  the  non-Steffen  factories  but  increased  at  the 
Steffen  houses,    Double  filtration  was  oporated  at  nearly  C0%  of  tho  fac- 
tories due  to  seven  additional  factories  making  this  alteration*    The  use 
of  top  discharge  presses  increased  only  slightly. 

The  lime  salts  in  the  standard  liquor  increased  slightly  at  tho  non- 
Steffen  factories  to  roach  the  highest  value  of  recent  years.    At  the 
Steffen  factories  the  increase  over  the  previous  year  was  more  extremo  but 
the  average  value  did  not  have  the  high  amount  shown  in  1942.    As  will  be 
seen  in  tho  report  on  the  sugars  there  was  an  increase  in  CaO  on  tho  sugars 

(6)  'white  Massocuitos.    (Tables  3  (a)  and  (b)  ).     The  white  massecuito 
purities  followed  the  trend  of  tho  juice  purities  and  wore  at  the  lowest 
level  since  194Q«    The  decrease  was  very  small  but  the  increase  in  the  ash 
on  sugar  may  have  been  due  to  this  change. 

The  amount  of  wash  water  used  on  the  white  sugar  and  its  temperature* 
and  the  purity  of  the  high  wash  were  normal  and  essentially  unchanged  on 
tho  average. 
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TABLE  4  (a) 
PROCESS  DATA,  iIOK-STEFFEN 


Sample 

Hi£h 

Groen 

High 

Raw  Ma 

saecuito 

High 

Low 

Raw  Ma 

ssecuite 

Low 

Number 

Brix 

Purity  Brix. 

Purity 

Cu.Ft.por 

Raw 

Brix 

Purity 

Cu. Ft. per 

Raw 

100  White 

Sugar 

100  Vihito 

Sugar 

Sugar 

Purity 

Sugar 

Purity 

4503 

76.6 

83.1 

03.1 

82,0 

— 

07.0 

08.1 

72.5 

— 

^2.4 

4504* 

50.0 

78.6 

— 

— 

— 

— 

02.6 

73.0 

0.53 

93.9 

4505 

66.8 

86.6 

02.7 

05.0 

1.60 

07.2 

94.8 

75.5 

0.70 

JO. 4 

4506 

— 

85.7 

93.5 

06,6 

07.9 

,94.1 

77,0 

— 

03.9 

4509 

:  86.6 

00.2 

05.0 

1.35 

07.0 

91.3 

76,8 

0.60 

04.1 

4510 

78.5 

03.0 

03.7 

81.7 

1.35 

— 

9  6.0 

73,1 

0.50 

... 

4511 

73.0 

83.0 

95.0 

83.6 

1.20 

0  7.5 

73.2 

0.66 

80.5 

4513 

02.2 

06.0 

02.6 

85.0 

3.25 

08.6 

03,0 

76.3 

1.25 

J5.2 

4514 

70.3 

05.1 

03,1 

64.1 

1.30 

93.1 

95.8 

75.1 

0.79 

03.6 

4515 

75.2 

,  06.5 

.  02,6 

06.4 

1.17 

00.4 

03.1 

76.6 

0.78 

.  94.4 

4516 

70.2 

85.1 

i>  3  ,  O 

04.1 

1.64 

07.3 

04.3 

73.7  - 

0.68 

CO.  7 

4517 

72.7 

08.7 

02.0 

88.1 

1.37 

90.7 

04.7 

77.7 

0.73 

~  0  •  2 

4521 

76.1 

86.1 

02.2 

87.2 

1,20 

o  0  •  5 

02.1 

77.2 

0.70 

04.4 

4522 

72.0 

83.6 

03.4 

02.6 

1.30 

J  0  .1 

06.0 

72.4 

0.50 

02.1 

4523 

02.0 

85.3 

0  2 . 8 

86.4 

1.20 

08.2 

03.5 

77.7 

0.81 

95.6 

4525 

70.5 

n  o  v 

03.7 

81.8 

0.05 

— 

06.8 

71.7 

0.45 

— 

4527 

70.0 

06.3 

92.2 

06.3 

1.02 

00.1 

54.1 

77.4 

0.61 

O  c9  o 

4532 

75.3 

83.9 

93.9 

34.1 

1.27 

08.4 

07.  3 

73.5 

0.68 

00.1 

4533* 

65.0 

76.2 

— - 

— 

— 

04.2 

74.5 

0.58 

i/3.7 

4535 

71.4 

84.2 

0v3 . 6 

04.5 

1.36 

0  7.2 

05.3 

75.2 

0.70 

06.8 

4530 

68 . 2 

87.5 

02,0 

66.2 

1.21 

06.7 

.:3,o 

76.8 

0.50 

02.7 

4543 

76.2 

66.4 

02,0 

05.1 

1.27 

08.0 

05.2 

75.6 

0.52 

91.5 

4547 

78.2 

82.0 

01. 0 

70.9 

0.46 

0  7.8 

01.9 

76.8 

0.52 

05.7 

4540 

72.2 

37.6 

01.7 

87.5 

1.00 

07.0 

93.1 

78.1 

0.54 

02.7 

4550 

76.9 

84,4 

92,6 

n  n  o 
<J  C  .  (3 

1.43 

0  7.5 

07.4 

73.1 

0.62 

01.1 

4552 

— 

80.0 

01,5 

80.6 

2.74 

— 

93.3 

76.3 

0.61 

4554 

75.8 

85.5 

;J2.2 

85.3 

0-.87 

0  7.5 

03.2 

76.3 

0.53 

01.7 

4555 

— 

84.4- 

03.0 

32,7 

07,5 

93.2 

76,8 

03,0 

4550 

— 

64,  o 

Jo, 3 

e  4. 5 

1.17 

06.8 

.  0  6  «  9 

73.0 

0.53 

00.7 

4561 

71 .  7 

84.7 

93.,1 

33.8 

1.06 

05.2 

95.8 

71.7 

0.47 

00.2 

/  £  P  0 

P.0  P. 

34,7 

02.1 

T  AA 
i  .UU 

il  D.O 

0  .<  •  5 

77,1 

0.60 

y  2.0 

4563 

84.4 

83.8 

84.4 

83.0 

1.0.4 

07.9 

92,9 

77.1 

0.67 

04.5 

4566 

75.6 

86.4 

91.3 

83.5 

1.44 

06.1 

94.0 

76.2 

0.53 

04.0 

4560 

76.0 

8  5.6 

91,9 

85.7 

1.45 

05.8 

93.4 

76.4 

0.74 

93,5 

4573 

84.6 

05.6 

03,7 

84.9 

0.05 

09.6 

96.8 

75.0 

0.62 

0^.3 

4576 

68.0 

h  o  o 
uo  •  C 

0  2,0 

85.6 

1.58 

00,0 

93.3 

75.0 

0.50 

90.0 

4560 

74.3 

35.6 

94,4 

84.1 

2.38 

rye  o 
J  O.  O 

06.6 

74.0 

0,80 

09.4 

4582 

74.4 

83.4 

93,4 

83.1 

1.02 

96.5 

95.5 

73.2 

0,65 

00.2 

45;  1 

86.6 

92,2 

07.2 

0.06 

03,4 

04.5 

70.0 

0.56 

00.7 

4594 

82.0 

34,0 

0  6,0 

84,5 

1.05 

07,5 

02,0 

75.5 

0.53 

02,0 

Average 

84.7 

92,5 

84.7 

1.36 

07.7 

04.6 

75.4 

0.64 

92.6 

♦Two  boiling  system. 
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TABLE  4  (b) 
PROCESS  DATA,  STIFFEN 


Samp]. 

e  high 

Green 

h  Raw  Massecuite 

Hi  gh 

Low  Raw  Ma 

ssccuitc 

Low 

Numbc 

r  Brix 

Purity 

Br  3.x 

Purity 

Cu. Ft. per 

Raw 

Brix 

Purity 

Cu. Ft.por 

Raw 

100  'hhito 

Sugcr 

100  i/i/hito 

Sugar 

Sugar 

Purity 

Sugar 

Purity 

4502 

89 

,1 

93.4 

■  ii  ■  ■ 

87.5 

2,63 

90.0 

94.0 

76,7 

0.80 

92.2 

4507 

76.6 

85 

,8 

J  C  f  2 

34.4 

1.47 

95.5 

3  4  •  6 

75,8 

0.62 

87.7 

4520 

83.2 

86 

.2 

90.6 

86.6 

1.18 

97.6 

92.3 

78.1 

0.  31 

92.3 

4524 

76.3 

84 

,5 

91.3 

84.7 

1.22 

95.0 

94.1 

75.0 

0.59 

90.2 

4526 

80.5 

33 

,6 

92.3 

63*0 

1.60 

37.2 

95.3 

74.0 

0.70 

90.8 

4528 

76.3 

83 

,6 

36.1 

84.2 

— 

07.3 

92.4 

77.3 

-- 

95.5 

4529 

71,2 

'  86 

,6 

93.3 

85.2 

1.62 

97.9 

94.1 

76.2 

0.70 

93.9 

<530 

80«1 

84 

.2 

91.7 

84.1 

1.35 

96.1 

95.6 

74.5 

0.98 

88.3 

4531 

75,8 

85 

,7 

90.9 

86.3 

1.51 

99.4 

91.1 

79.5 

0.95 

94.4 

4537 

67.7 

87 

.2 

92.4 

86.1 

1.16 

93 . 1 

33.6 

73.0 

0.66 

92.7 

4540 

73.  7 

82 

.8 

93.1 

82,6 

1.31 

97.0 

93,0 

73.6 

0.70 

89 . 3 

4541 

77.5 

83 

ft  01 

92.5 

83.9 

1.26 

96.3 

94,0 

74.1 

0.59 

88.2 

4542 

73.5 

.'  85 

.5 

90.9 

83.9 

1.40 

96,3 

92.0 

75.0 

0.5^ 

02.1 

4546 

80.6 

35 

,5 

91.3 

36.5 

1.14 

98.7 

91.4 

79.2 

0.96 

92.3 

4553 

72.3 

88. 

,7 

91.3 

88.9 

1.26 

98.6 

92.7 

00.0 

0.60 

09.3 

4556 

70.8 

03 

,0 

92.6 

32.7 

1.73 

— 

9  6.7 

72.0 

0.82 

07.3 

4557 

73.5 

36 

,2* 

91.0 

86.4 

1.96 

99.7 

91.5 

76.5 

1.07 

94.7 

4560 

71.9 

83 

.9 

91.2 

89.0 

1.36 

93  •  3 

92,7 

80.1 

0.74 

94.6 

4564 

84 

.9 

92.3 

u6»  5 

1.97 

9 'J.  2 

34.7 

76.3 

0.78 

95.1 

45S5 

75.9 

33 

,3 

90.7 

84.4 

1.39 

96.2 

94.3 

74.1 

0.73 

80.7 

4560 

85 

,6 

Jl.6 

34.0 

1.38 

95.9 

93.7 

74.5 

09.1 

4571 

76.4 

80 

.5* 

91,6 

88.4 

1.66 

97.3 

9  2  f  0 

00.1 

0.35 

96.7 

4572 

78.7 

83 

.4 

91.2 

31.7 

1.42 

95.0 

95.9 

74,6 

0.75 

C  2  »  3 

4575 

84, 

92.1 

85.1 

1.50 

90.3 

91.6 

72.9 

0.73 

05.1 

4577 

85 

.3 

91.8 

85.2 

1.31 

36.4 

33.1 

75.3 

0.70 

31.0 

4573 

n  / 

o 
>  u 

34.6 

85.  3 

-  2.03 

3  7.0 

95,9 

75,9 

1.25 

93.1 

4579 

01.6 

82 

,7 

91.9 

32.1 

35.9 

34.7 

71.3 

07.6 

45G3 

74.9 

85 

,6* 

92*0 

85.7 

0.35 

90.5 

3  2.4 

78  .  3 

0.70 

3  7.1 

4584 

71.1 

85, 

.2 

30.5 

05.2 

1.10 

96.1 

91.3 

77.1 

0.67 

93.5 

4595 

80.6 

81 

.2 

91.4 

81.3 

96.0 

31.5 

79.0 

0.97 

93.1 

Avar  a 

gG  — 

35.3 

31.6 

05.2 

1.50 

9  7,4 

93,6 

76.2 

0.76 

32.0 

♦Machine  Sirup. 


('7)    Raw  Ivlcissocuitos  and  bugars.  (Table  4  (a)  and  (b)  ).    There  were  no 
significant  changes  in  the  average  data  for  high  and  low  raw  massecuites 
and  sugars* 

(c)     Storage  of  Boots.     (Table  5).     Of  the  somewhat  more  than  eight  million 
tons  of  boots  sliced  about  three  million  tons  were  processed  after  pile 
storage*     Tho  research  on  the  reduction  of  sugar  losses  during  storage  con- 
tinued in  cooperation  with  the  Bureau  of  Plant  Industry*  Soils*  and  Agri- 
cultural Engineering.     The  first  consideration  for  conserving  tho  sugar  in 
the  beets,  after  harvesting  is  to  keep  them  at  as  low  a  temperature  as  pos- 
sible.   Lowering  tho  temperature  oven  one  degroc  means  a  significant  sav- 
ing in  sugar,     whitewashing  tho  outside  of  storage  piles  is  of  somo  help 
but  for  large  savings  it  is  necessary  to  make  better  utilization  of  the 
relatively  low  night  temperatures.    A  tentative  scheme  for  accomplishing 
this  was  presented  at  the  recent  Technologists'  mooting  and  will  appear  in 
the  proceedings.    It  is  probable  that  at  least  half  of  tho  present  loss  is 
avoidable. 

13.  Chemical  and_  Physical  Data  on  the  Sugars 
^)    As*1  Content  of  Sugars*    (Tables  6  (a)  and  (b)  ).    As  in  tho  past  re- 
port tho  specific  conductivity  wag  used  as  the  actual  measurement  for 
estimating  ash.     The  complex  procedure  doscribod  in  the  1945  report  was 
employed  rather  than  using  a  uniform  factor*-  however*  tho  deviations  from 
values  obtained  with  a  constant  factor  are  small*     Tho  specific  conduc- 
tivities on  this  year's  sugars  were  higher  than  recently  and  the  calcu- 
lated ash  values  arc  therefore  also  higher.    Tho  increase  in  ash  averages 
about  fourteen  parts  per  million  but  a  relatively  small  number  of  sugars 
are  mainly  responsible  for  this  result.     In  fact  fourteen  of  the  samples 
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ElBLE  5 

PROCESS  DATA 


Stoffen  •  Non-Steffon 


-— -  — 

Sample 

— —  — ♦ — 

fa  Boots 

— —  ~ 

%  Molasses 

Carbon  Usod 

Sample 

  ,  .  ,„.—- 

%  Boots 

Carbon  Uj 

Number 

Stored 

Ivor  Iced 

par  100  Sugar 

Numb or 

Stored 

per  100  S\ 

Lbs . 

Lbs, 

■i" 

4502 

—————— 

0 

4.27 

0.17 

-  — 

4503 

-  — — 
25,4 

0 

4507 

50.3 

4,  62 

d.02 

4504 

? 

0 

4520 

38,0 

4,64 

0,05 

4505 

33.9 

o 

4524 

52.7 

6,04 

o 

4506 

o 

o 

4526 

46,1 

6.10 

o 

4509 

o 

0.004 

45 20 

o 

6, 70 

0.11 

4510 

1 

o 

4529 

23,0 

5,73 

0.01 

4511 

? 

o 

4530 

42  ♦  2  ' 

5  •  50 

o 

4513 

23.9 

1.64 

4531 

45,0 

4,  77 

0.13 

£F>1  4 

32.  6 

0,003 

4537 

48,  6 

5,54 

o 

4515 

52.2 

0,00 

4540 

13,5 

4,13 

0.19 

4516 

24,0 

0 

4541 

24*0 

6,03 

0 

4517 

1.1 

0,01 

4542 

1 

6,04 

0 

4521 

59,4 

0*054 

4546 

46.7 

5.33 

0,009 

4522 

65,0 

0 

4553 

32.3 

4*  32 

0.10 

4523 

11.0 

0.16 

4556 

? 

4,  36 

o 

4525 

49  •  4 

o 

4557 

0 

8,  20 

0.13 

4527 

32.3 

0.06 

4560 

? 

5,00 

O.OO 

4532 

o 

45  64 

o 

4.74 

0,01 

4533 

59,  7 

o 

4565 

? 

4.02 

o 

4535 

62,9 

o 

4563 

25.3 

5»00 

o 

4533 

3  G-# 

0.13 

4571 

0 

5. 3D 

0 

4543 

39,0 

o 

4572 

46.7 

6.01 

o 

4547 

18.7 

X  v.  9  I 

0.24 

4575 

£.7 

4,  63 

0.04 

45  49 

3  CO 

0.06 

4577 

43.6 

4,03 

0.02 

4550 

34.9 

o 

4573 

0 

3 ,  5o 

0 

4552 

o 

o 

4579 

37. 5 

4.83 

0.12 

4554 

1 

\>  •  L/C 

4533 

7.0 

5,42 

0 

4555 

21,5 

o 

4534 

46,1 

5.42 

0,002 

4553 

77*1 

o 

4595 

71,3 

4,33 

0.007 

4561 

21.6 

w  X  9)  yJ 

v  ,  V/w 

4562 

21.9 

0,15 

Average 

-  —  » 

5,31 

— «. 

4563 

30,0 

'  0 

4566 

20,9 

0,062 

45  39 

89.7 

0*01 

4573 

27.5 

0,066 

4576 

63,0 

0,07 

4500 

63.7 

0 

4532 

52,3 

0 

4591 

2<i*G 

0.149 

4594 

69,2 

0 
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wero  lower  in  ash  than  corresponding  samples  of  last  year,  and  only  seven 
showed  large  increases. 

It  has  already  been  mentioned  that  this  higher  ash  content  may  bo 
associated  with  the  lower  white  massecuite  purity.    However*  there  is  no 
uniform  relationship  of  this  sort  as  purity  is  affected  by  organic  non- 
sugar  content  as  well  as  that  of  minerals. 

(2)  Sulphite a*     (Tables  6  (a)  end  (b)  ).     On  the  average  this  constituent 
decreased  below  any  previous  year.     This  may  bo  partly  traceable  to  two 
sugars  which  are  normally  very  high  in  sulphites  but  which  were  significant- 
ly low  in  sulphites  this  year  through  the  use  of  calcium  chloricte.     The  sugar 
from  a  third  factory  using  this  additive  chemical  did  not  show  much  decrease 
in  sulphites*    Only  16%  of  the  sugars  had  sulphites  over  10  p. p.m.  and  only 
two  sugars,  wore  over  20  p.p«m* 

(3)  Sulphate s>  (Tables  6  (a)  and  (b)  ).  This  constituent  averaged  essen- 
tially the  same  as  in  1944  which  is  somewhat  above  the  values  of  the  previ- 
ous six  years,  but  only  7  sugars  had  over  20  p. p.m.  of  SOg, 

(4)  Chloridojs.     (Tables  6  (a)  and  (b)  ).     There  was  an  average  increase 

by  about  1  p#p.m.  of  01,  but  values  romainod  at  the  low  level  of  recent  years. 

(5)  Ash  Alkalinity  (or  organically  combined  bases).    (Tables  6  (a)  and  (b)  ). 
From  the  fact  that  ash  increased  in  spite  of  minor  changes  in  the  amounts  of 
mineral  acid  radicals,  it  is  evident  that  the  increase  was  due  mostly  to  a 
greater  ash  alkalinity  or  organic  salts.    As  in  earlier  reports  the  organic 
salts  are  based  on  the  ash  alkalinity  using  a  combining  weight  of  70  as  tho 
organic  acid  radical.    Both  the  mineral  and  organic  salts  are  calculated 
using  a  combining  weight  of  a  2-1  mixture  of  potash  and  soda.    The  mean 
values  for  the  entire  six  years  in  which  the  mineral  and  organic  salts  have 
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TABLE  6  (a) 
MINERAL  COMPONENTS,  NON-STEFFEN  SUGARS 


Sample 

Specific 

Mineral  Analvs 

;es 

♦Caloulatod  Ash  Contont 

.  *Calculate-d 

Salts. 

Number 

Conductivity 

in  p. 

p.m. 

in  p.p 

.  m. 

in  p.p. m. 

X  106 

SOc 

:  SO, 

CI 

CaO 

Carbonate 

Sulphate d 

Mineral 

Organic  Total 

4503 

27.2 

5 

11 

9 

101 

129 

51 

101 

152 

4504 

63.8 

4 

19 

18 

6 

253 

324 

83 

322 

405 

4505 

30.8 

8 

19 

4 

6 

118 

151 

65 

113 

178 

4506 

22.2 

3 

12 

12 

6 

83 

107 

55 

66 

121 

4509 

49*8. 

4 

12 

2 

8 

203 

261 

38 

306 

344 

"4510 

20.8 

4 

6 

6 

6 

81 

104 

33 

94 

127 

4511 

26.2 

9 

7 

9 

6 

99 

127 

53 

96 

149 

4513 

39.3 

4 

13 

1 

5 

155 

199 

38 

220 

258 

4514 

31.5 

1 

2 

13 

5 

124 

159 

32 

169 

201 

4515 

27,2 

13 

3 

5 

12 

105 

135 

46 

116 

162 

4516 

26.5 

2 

16 

6 

5 

102 

131 

49 

110 

159 

4517 

15.8 

3 

4 

6 

6 

61 

78 

27 

66 

93 

4521 

20.8 

9 

13 

6 

8 

77 

99 

59 

49 

108 

4522 

25.7 

8 

17 

4 

8 

97 

124 

61 

83 

144 

4523 

22.8 

1 

10 

1 

7 

90 

116 

25 

125 

150 

4525 

27.0 

7 

15 

13 

12 

101 

129 

72 

70 

142 

4527 

28.0 

2 

14 

1 

4 

111 

142 

35 

146 

181 

4532 

25.8 

5 

9 

9 

2 

100 

128 

47 

104 

151 

4533 

23.2 

10 

12 

4 

10 

88 

113 

55 

74 

129 

4535 

24.2 

8 

12 

5 

6 

91 

117 

53 

84 

137 

4539 

35.8 

9 

19 

18 

6 

132 

172 

95 

94 

189 

4543 

28.0 

11 

13 

4 

1 

106 

136 

60 

100 

160 

4547 

34.0 

1 

8 

1 

5 

139 

178 

21 

216 

237 

4549 

32.3 

16 

12 

2 

3 

123 

158 

65 

122 

187 

4550 

20.8 

2 

15 

2 

4 

81 

104 

39 

88 

127 

4552 

42.8 

10 

26 

2 

14 

164 

211 

80 

177 

257 

4554 

30.0 

17 

15 

6 

112 

144 

75 

87 

162 

4555 

27.2 

20 

2 

7 

104 

134 

54 

,  108 

162 

4559 

38.1 

36 

20 

4 

5 

138 

177 

131 

49 

180 

4561 

43.2 

25 

54 

25 

8 

180 

231 

216 

0 

216 

4562 

25.8 

4 

10 

4 

6 

101 

129 

37 

123 

160 

45  bo 

31.5 

1 

5 

10 

1 

125 

160 

32 

171 

203 

4566 

25. 2 

A 

q 

3 

6 

99 

127 

24 

126 

150 

4569 

30.2 

5 

13 

8 

1 

117 

150 

54 

128 

182 

4573 

26.8 

4 

5 

14 

9 

102 

131 

47 

108 

155 

4576 

13.8 

5 

3 

4 

5 

53 

68 

25 

55 

80 

4580 

27.2 

1 

8 

15 

7 

105 

135 

48 

113 

161 

4582 

24,0 

6 

18 

5 

4 

92 

117 

60 

74 

134 

4591 

35.2 

2 

9 

2 

4 

142 

182 

27 

212 

239 

4594 

26,3 

4 

11 

4 

9 

103 

132 

39 

124 

163 

Average 

29.3 

7, 

1  13.1 

6.9 

5.9 

113 

146 

56 

117 

173 

*  Soe  Text. 
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TABLE  6  (b) 

MINERAL  COMPONENTS,  STEFF3N  SUGARS 

Sample      Specific  I ineral  Analyses        ♦Calo'd.Ash  Content  ♦Calc'd.  Salt  Content 

Number  Conductivity    SOg      SO3      CI       CaO    "Carbonate  Sulphated"  Mineral  Organic  Total 


X  10° 

P»P»m. 

P«P'm< 

.p. p.m. 

p. p.m. 

  P'P'm«,. 

p .  p  .m. 

p  •  p  •  m . 

p.p 

4502 

14*2 

*z 

0 

7 

3 

10 

bo 

f  0 

O  '7 
C  / 

bb 

00 

4.507 

26.0 

0 

e 

e 

5 

104 

1  'Z  *Z 

loo 

O  O 

1  CA 

IbO 

He 

4520 

26.5 

A 

CL 

14 

Q 
O 

y 

1  A1 
101 

1  "ZA 

100 

bO 

T  AA 
IOO 

IbO 

4524 

31.2 

Q 

y 

1  "Z 

10 

O 
O 

6 

lib 

loe 

bo 

li  / 

T  RA 

4526 

30.0 

A 

4 

O  n 

cc 

b 

0 
0 

113 

"I  /I  C 

14b 

bo 

lUb 

1  79 
Lie 

4528 

34,0 

•2 
O 

lb 

13 

rf 

I 

"I  "Z1 

loi 

Ibo 

bO 

loo 

9A1 

eOl 

4529 

26.5 

O 

e 

14 

"1  9 

17 

f 

100 

"1  9Q 
J.  CO 

CI  '7 
O  f 

etc 

I4y 

4530 

37*1 

i  a 
10 

lb 

7 

t  a 

10 

144 

lob 

S  "7 
0  / 

ICC 

lob 

099 
Ccc 

4o31 

30.8 

0 

1  9 
le 

4 

4 

1  OA 

leO 

"IK." 
lb** 

4b 

140 

iy  1 

4537 

43.8 

•2 
6 

i  a 

17 
1 

r» 

r 

lie 

eel 

b  1 

eel 

e  /  0 

4540 

37,2 

lb 

lb 

"I  * 

14 

0 

"VIA 

140 

179 

y4 

1  A  C 

10b 

"1  Qfl 

iyy 

4541 

25,2 

0 

rr 
( 

4 

4 

1  9<: 
leO 

34 

le4 

ibo 

4542 

26.2 

A 

4 

10 

1 

4 

1  A  / 

104 

1  "Z  / 

104 

■z  0 
06 

1  /A 

140 

1  V9 

Lie 

4546 

25.2 

1 

b 

O 
e 

1 

yy 

1/2  f 

•z  0 
oc 

leo 

IbO 

4553 

2<;.3 

c 
O 

Q 
O 

n 

C 

0 

Q  *9 

0  f 

119 

■z  0 
oc 

IAD 

lOo 

1  /A 

140 

45  06 

25.1 

c 
O 

14 

b 

Q 
O 

y  0 

leO 

CIA 
bO 

y  / 

J.  4  { 

4557 

24.1 

c 
O 

1  9 
le 

C, 

Q 

y 

y 'i 

i  cn 
lej. 

/  A 
4U 

1  AO 

ioy 

i4y 

4560 

29.5 

7 

21 

7 

12 

111 

X.  \r. 

72 

90 

162 

/  KC  / 

Jl  0  .  0 

1 

0 

3 

3 

64 

82 

26 

75 

101 

4565 

27.8 

13 

e 

1 

1 07 

1  37 

4R 

J.  L>\S 

1  68 

4568 

74.5 

4 

30 

2 

10 

296 

377 

74 

418 

492 

4571 

19.0 

1 

3 

2 

1 

76 

97 

12 

115 

127 

4572 

31.8 

6 

13 

14 

1 

120 

154 

68 

111 

179 

4575 

33.9 

4 

10 

13 

7 

131 

168 

55 

149 

204 

4577 

37.8 

3 

42 

12 

3 

140 

179 

116 

81 

197 

4578 

26.3 

3 

3 

21 

6 

94 

127 

54 

90 

144 

4579 

32.2 

10 

31 

16 

5 

115 

148 

117 

31 

148 

4503 

18*1 

1 

8 

6 

4 

70 

90 

30 

81 

111 

4584 

35.3 

6 

16 

12 

6 

134 

172 

70 

134 

204 

4595 

40.5 

6 

13 

6 

15 

159 

204 

52 

204  ■ 

256 

Average 

29.9 

5.1 

13.9 

7,3 

5.8 

115 

148 

54 

124 

178 

♦See  Text. 
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boon  calculated  have  been  all  put  on  a  uniform  basis  and  are  Summarized 
bolow. 

SUMMARY  OF  MINERAL  AMD  ORGANIC  SALT  VALUES 


Non-Steffen  Steffen 


Mineral 

Organic 

Organic 

Mineral 

Organic 

Organic 

salts 

salts 

salts 

salts 

salts 

salts 

p.p.m. 

. 

%  total 

p.p.m. 

p.  p.m. 

%  total 

1940 

70 

54 

43*5 

65 

84 

56.3 

1941 

47 

78 

62,4 

38 

113 

74.8 

1942 

44 

89 

66*9 

45 

127 

73,8 

1943 

51 

92 

64.3 

54 

89 

62.2 

1944 

61 

82 

57.3 

59 

90 

60.4 

1945 

56 

117 

67,6 

54 

124 

69.7 

Average 

55 

85 

60.9 

52 

104 

66.6 

Those  comparisons  demonstrate  a  rather  consistent  trend  for  Steffen 
sugars  to  be  slightly  lower  in  mineral  salts  and  much  higher  in  organic 
salts  than  the  non-Steffen  sugars.    In  short*  the  normally  higher  ash  of 
Steffen  sugars  is  entirely  due  to  originally  organically  combined  bases. 
This  may  bo  due  to  specific  organic  acids  which  aro  precipitated  along 
with  the  sue rate. 

In  the  report  for  1944  sugars*  page  17*  is  given  a  comparison  of 
sugars  from  certain  factories  when  operations  on  successive  years  were 
first  Steffen  and  then  non-Steffen.    A  more  complete  comparison  is  givon 
below  for  six  factories  which  in  1944  oporated  non-Steffen  and  in  19  45  were 
Steffen  houses. 
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Hon-Steffen  and  Stoffen  Sugars 
from  Six  Factories  in  1944  and  1945 


i-Stcffen 

Stoffen 

1944 

1945 

23.1 

29.8 

88  p. p.m. 

113.0  p 

•  p.m. 

Ill  *  " 

145.0 

ti 

13.5  " 

6.0 

t» 

7.7  " 

16.0 

n 

12.3  " 

9.0 

it 

3,5  " 

5.5 

n 

32.9  11 

73.5 

it 

72.0  " 

64.0 

it 

47.0  " 

105.0 

it 

39.5 

62.10 

93.6 

94.30 

2.0 

2.10 

4,4 

3.50 

7.09 

7.08 

102.00 

98.00 

94.8 

97.00 

Specific  Conductivity  X  106 
Calculated  Carbonate  Ash 
Sulphatod  Ash 
Sulphites  (S02) 
Sulphates  (S03) 
Chlorides  (Cl) 
Lime  (CaO) 

Organic  Acid  Radicals 
Mineral  Salts 
Organic  Salts 
Organic  Salts  %  total 
Reflectance 
Solution  Color 
Solution  Turbidity 
Solution  pH 
Foaming  Test  -  Maximum 
Rating  Formula  % 

These  comparisons  confirm  the  general  observations  which  have  been 
pointed  out,  namely,  that  Steffen  operation  in  relation  to  non-Steffon 
operation  produces  sugars  which  are  (l)  higher  in  ash  and  salts  due  t% 
organic  salts,  (2)  lower  in  sulphites  and  chlorides,  (o)  higher  in  sul- 
phates and  lime,  and  (4)  better  in  reflectance  and  solution  clarity. 
Possibly  the  higher  sugar  reflectance  and  lower  solution  turbidity  may  be 
the  result  of  better  juice  clarification  through  the  use  of  sucrate  as 
contrasted  with  milk  of  lime*     The  higher  organic  salts  like  the  sulphates 
and  raffinoso  are  due  to  co-precipitation  in  the  sucrate  cake  and  subse- 
quent reintroduction  into  the  process. 

(6)    Reflectance,.    (Tables  7  (a)  and  (b)  ).     There  was  a  small  improvement 
in  the  average  reflectance  valuos  which  reached  the  highest  figure  yet 
obtained.    Only  three  of  the  regular  samples  wore  below  92  reflectance* 
(?)    Color  and  Turbidity  of  Solutions,    (Tablos  7  (a)  and  (b)  ).    The  gen- 
eral means  of  all  samples  agreed  with  the  sugars  of  the  previous  season  in 
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TABLE  7  (a) 

PHYSICAL.  PROPERTIES  MD  RATING 
N01J- ST  E  FFEH  S  UGARS 


Sample 
Number 

Raf lact- 
one e 

Sugar 
Color 

Solution 
Turbidity 

pH 

Foaming 
Maximum 

Tost 
Final 

Formula  Rating 

Percentage 

4503 

92.3 

2.1 

2.7 

7.15 

100 

80 

95,2 

4504 

92.0 

2,6 

2.3 

o.  30 

120 

35 

89.4 

4505 

93.5 

2.2 

2,6 

7.60 

90 

80 

97.2 

4506 

95.0 

2.1 

2,7 

7.25 

95 

75 

97.  2 

4509 

92.6 

1,9 

2.2 

7.88 

100 

85 

94,6 

4510 

92.6 

1.2 

2.2 

8,00 

90 

70 

98.6 

4511 

92.1 

1.2 

2.1 

7.60 

95 

80 

96.4 

4513 

91.2 

1.8 

2.2 

7,40 

95 

85 

94*3 

4514 

94,2 

206 

2.9 

7.82 

100 

80 

96.8 

4515 

94,3 

2.4 

2.9 

6,85 

105 

80 

95.4 

4516 

93.1 

2.0 

2,4 

7.27 

95 

80 

97.4 

4517 

92,9 

1.5 

3.0 

6.90 

100 

85 

97.3 

4521 

92,0 

2.8 

3.0 

7.28 

105 

80 

93.0 

4522 

94.8 

1.4 

2.7 

7.18 

95 

80 

99.5 

4523 

89.3 

1.2 

1.5 

7.72 

90 

75 

94.6 

4525 

94.2 

1,5 

1.8 

7.09 

85 

75 

100.4 

4527 

92. 8 

2.4 

4.4 

7.98 

95 

70 

95*2 

4532 

94.3 

2,3 

2,8 

7.48 

100 

75 

97.3 

4533 

93.6 

1*4 

2,6 

7.05 

105 

95 

96.7 

4535 

92.8 

2,1 

3.0 

7.08 

110 

75 

94.1 

4539 

92.8 

2.7 

3,6 

7.30 

95 

75 

94,1 

4543 

93.7 

2.1 

2.3 

7.28 

lOo 

80 

95.6 

4547 

93.8 

2.1 

2,4 

7.00 

110 

80 

95.8 

4549 

93,4 

1.3 

4,0 

7.05 

100 

80 

94.9 

4550 

94,0 

1.2 

2.9 

7.15 

105 

75 

98,3 

4552 

92.8 

3.9 

13.1 

7.13 

95 

80 

86,2 

4554 

94.2 

1.3 

11.2 

6,30 

100 

80 

91.6 

4555 

92,8 

1.5 

2.4 

6.72 

95 

80 

07,4 

4559 

94.8 

1,5 

2.4 

6,  £5 

105 

75 

94,1 

4561 

93.9 

2.4 

8.1 

£.50 

90 

75 

91.0 

45  fi? 

Q3. 8 

1  .0 
A  »  v 

JL.O 

-O  ,  ( o 

y  o 

OO 

QQ  A 

yy ,  o 

4563 

92.6 

1,5 

2.0 

7.80 

95 

75 

97.4 

4566 

94,5 

1,6 

3.1 

7.08 

100 

85 

98,3 

4569 

93.5 

1.3 

2.4 

7.13 

105 

80 

96.9 

4573 

94,0 

1.5 

4.9 

7,00 

105 

80 

96.0 

4576 

94,0 

2*1 

2.4 

7.20 

95 

85 

98.8 

4580 

93,6 

3.0 

2,8 

7.15 

105 

75 

95.3 

4582 

94,0 

3.0 

1.4 

7.30 

100 

70 

96.9 

4591 

89.4 

4.1 

2,3 

8.12 

90 

70 

90,4 

4594 

92.5 

4.0 

2.7 

7.04 

100 

75 

93.2 

Average 

93.3 

1,94 

3.31 

7.25 

99 

79 

95.9 

-22- 


TABLE  7  (b) 

PHYSICAL  PROPERTIES  AND  RATING 
STEPPED  SUGARS 


Sample 
Number 

Reflect- 
ance 

Sugar  Solution 

Foaming 

Tost 

Formula  I 
Pore on 

Color 

Turbidity 

pH 
tst 

Maximum 

Final 

4502 

91.5 

"XT" 

3.9 

7.25 

95 

75 

93,1 

4507 

93.5 

2.2 

3.0 

7.30 

95 

80 

96.8 

4520 

92.2 

1.8 

2,8 

6.88 

100 

75 

95,4 

4524 

94.6 

2.5 

2.9 

7.15 

100 

80 

96.5 

4&2S 

94.9 

2.1 

2.4 

7.15 

100 

80 

98.4 

4528 

94.5 

4.2 

5*6 

7.35 

100 

80 

93#2 

4529 

94.8 

2.1 

3.4 

7.58 

90 

75 

99.4 

4530 

93.5 

2,2 

2.9 

7.18 

95 

80 

95.8 

4531 

94.1 

2,0 

3*0 

7.45 

105 

80 

96,3 

4537 

94.2 

3.0 

3.1 

7.00 

100 

80 

95.3 

4540 

94.1 

1.8 

4.3 

7.20 

105 

30 

94.3 

4541 

94.0 

2.2 

1.6 

7.20 

100 

75 

97*8 

4542 

94.2 

3.0 

3,1 

7.22 

105 

80 

95.7 

4546 

93.8 

2.2 

2.7 

7,05 

100 

85 

96.7 

4553 

94.8 

2,6 

3.4 

6. 40 

90 

75 

93.6 

4556 

94,3 

1.4 

1.6 

6.98 

100 

35 

99.2 

4557 

94,2 

1.9 

2.6 

6,70 

105 

80 

97.3 

4560 

94, 2 

1.3 

2,0 

6.50 

110 

85 

97,3 

4564 

93,0 

1.6 

2.8 

7.48 

100 

80 

97.6 

4565 

92.7 

1.2 

2,1 

7.20 

105 

75 

96.4 

4568 

92,8 

1.2 

1.5 

6.95 

100 

90 

94,7 

4571 

92,6 

4.4 

4.0 

7.05 

100 

80 

92.7 

4572 

94,9 

1.0 

1,4 

7,05 

105 

80 

99.5 

4575 

93.2 

1.3 

5.4 

7.10 

100 

75 

95.2 

4577 

93,3 

4.3 

3.0 

7.12 

100 

85 

93.1 

4578 

93.8 

3.3 

3*8 

7,25 

95 

70 

95.7 

4579 

95,0 

1.3 

4.0 

6,82 

100 

85 

97.8 

4583 

94.0 

2.4 

2.2 

7.10 

110 

85 

96.9 

4584 

94.5 

1.6 

2.4 

7.00 

100 

90 

98.0 

4595 

91.8 

4*9 

2.1 

7.03 

120 

100 

88.0 

Average 

93.8 

2.27 

3.00 

7.09 

100 

80 

96.3 
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color  and  were  lower  in  turbidity.    Tho  turbidity  values  wore  the  lowest 
yet  obtained  having  shown  a  steady  improvement  since  1940. 

(8)  Foxing  Test.    (Tables  7  (a)  and  (b)  )•    The  point  of  maximum  foaming 
was  lower  this  year,  in  fact,  the  lowest  since  adopting  the  procedure  of 
stirring.    The  point  of  final  foaming  is  also  lower. 

(9)  Formula  Rating.     (Tables  7  (a)  and  (b)  ).     Tho  improvement  in  solution 
clarity,  reflectance  and  foaming,  and  the  lower  sulphite  content  more  than 
offsets  the  adverse  effect  of  the  slightly  higher  ash  of  the  1945  sugars. 
The  percentage  formula  ratings  attained  tho  highest  values  yet  recorded. 
Only  two  sugars  calculated  below  90  in  rating  percentage.     This  highly  uni- 
form general  quality  of  beet  sugars  under  current  conditions  is  quite  note- 
worthy • 

(10)  Screening  Tests.    (Tables  8  (a)  and  (b),  and  Tables  9  (a)  and  (b)  ). 

It  has  been  customary  in  past  years  to  use  a  500-gram  sample  of  sugar  for  the 
screening  test.    Yvork  reported  by  A.  R.  Wees  at  the  recent  meeting  of  the 
American  Society  of  Sugar  Beet  Technologists  demonstrates  that  this  quantity 
probably  produces  overloading  of  certain  screens  and  does  not  give  a  true 
picture  of  the  grain  size  distribution.     Further  he  has  developed  a  calcu- 
lation procedure  for  converting  the  screening  analysis  into  a  single  value 
which  represents  the  composite  or  average  grain  size.    Such  a  calculated 
figure  has  tho  failings  common  to  all  averages,  but  since  most  sugars  show  a 
normal  and  similar  type  of  grain  size  distribution*  the  values  obtained  by 
Necs'  procedure  are  definitely  useful  in  the  grading  of  the  sugars.  This 
average  grain  size  figure  has  been  termed  tho  "fineness  modulus"  and  is 
tabulated  along  with  the  screening  tests. 

All  sugars  were  given  a  500-gram  and  a  100-gram  screening  test.  These 
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TABLE  8  (a) 

SCREENING  TESTS  ON  500  GRAM  SUGAR,  NON-STEFFEN 


Samplo  Poroont  Rotainod  on  U.S.  Soroons  Ho.-      Passing  Total  Thru  30  *Firjonoss 


Number 

20 

30 

40 

50 

GO 

70 

80 

100 

100 

on  50 

Modulus 

4503 

0.2 

1.4 

38.0 

32.0 

11.0 

8'.  4 

4.0 

3.4 

1.6 

70.0 

54 

4504 

0.2 

5.8 

45.2 

24,0 

9 . 4. 

7.4 

3.8 

3.2 

1.0 

69.2 

68 

4505 

0.0 

0.6 

25.6 

42.6 

13.0 

10.2 

4,4 

2,8 

0.8 

68,2 

44 

4506 

0.0 

2,2 

22,0 

33.2 

13.0 

14.2 

6.0 

6,2 

3.2 

55.2 

37 

4509 

0.2 

2.8 

23,0 

30.6 

13.8 

13.6 

6.4 

6,4 

3.0 

53.6 

39 

4510 

0.2 

2,8 

40.  6 

23,0 

16.6 

8.8 

3.6 

3,0 

1*4 

63.6 

56 

4511 

0,2 

7.6 

46. 2 

25.6 

7*2 

6.0 

2.6 

2,6 

2,0 

71.8 

74 

4513 

0.2 

2, 4 

35,6 

30.2 

10.6 

9.8 

4.8 

4,4 

2.0 

65.8 

51 

4514 

0.0 

0.2 

19,0 

42.6 

13*8 

11.4 

5,4 

5.2 

2,4 

61.6 

36 

4515 

0.2 

2,8 

22.0 

33 .  4 

11.6 

14.2 

6.2 

6.0 

3.6 

55.4 

38 

4516 

0,0 

3.8 

38  «  8 

33.4 

10.6 

8.0 

3.2 

1,8 

0.4 

72.2 

61 

4517 

0,0 

0.4 

15,4 

44 » 8 

13.2 

14.2 

5.4 

'jc.  O 

2.0 

60.2 

34 

4521 

0,0 

0.8 

26,6 

42  •  8 

12.2 

9.2 

3,4 

2.8 

3  •  2 

69.4 

45 

4522 

0.0 

2,2 

30,8 

31,2 

11.0 

11.2 

5.5 

5.2 

3.0 

62,0 

45 

4523 

0,2 

12,8 

41,0 

20.4 

8.6 

8.8 

3.8 

2.8 

1.0 

61.4 

76 

4525 

0,0 

1.8 

34,0 

33*6 

11.4 

10.0 

3.8 

3.6 

1.8 

67.6 

50 

4527 

0,2 

3.8 

40.0 

31*2 

10.2 

7.6 

3,4 

2 .  'x 

1.2 

71,2 

60 

4532 

0,0 

2.4 

36.8 

30,0 

10.2 

10.0 

4.6 

4.0 

2,0 

66.8 

52 

4533 

0,0 

4,2 

53.6 

23. 6 

7.0 

5.8 

2.8 

2.0 

1.0 

77.2 

75 

4535 

0,0 

0.,8 

35.4 

32,4 

10.0 

10,2 

4.6 

4.6 

2.0 

67.8 

49 

4539 

0,2 

3, 4 

40.0 

29,6 

10,4 

8,4 

3.6 

3.2 

1.2 

G9.6 

59 

4543 

0.2 

2 .4 

40.6 

31,0 

7.2 

8,8 

4.0 

5.8 

2.0 

71.6 

57 

4547 

0.0 

2,8 

27.2 

28,4 

10,0 

12.8 

7.0 

7.0 

4,8 

55.6 

40 

4549 

0*0 

0,8 

34.8 

32,6 

9.3 

10.0 

5.2 

4. 4 

2,4 

67.4 

48 

4550 

0.0 

2.4 

.32.8 

30,4 

10*6 

11.6 

5.4 

4.6 

2.2 

63.2 

47 

4552 

0.2 

9.8 

45.0 

23.8 

7,0 

7.0 

3.2 

2.8 

1.2 

68.8 

77 

4554 

0.0 

0.2 

16.8 

39,6 

12.6 

13.0 

6.6 

6.8 

4.4 

56.4 

32 

4555 

0.2 

10.  G 

41.6 

25.8 

7,8 

7.0 

3.0 

2.4 

1.6 

67.4 

75 

4559 

0.0 

5. ,4 

39.6 

25,6 

10,4 

9.2 

4.6 

3.6 

1,6 

65.2 

60 

4561 

0.2 

1,6 

37*6 

31,0 

9,2 

10,0 

4.6 

3,8 

2,0 

68.6 

62 

4562 

0.2 

0.6 

21,2 

38,8 

13,6 

12,4 

5.2 

4.8 

3,2 

60.0 

37 

4563 

0.2 

8.6 

4798 

24o0 

8«0 

6.2 

2.4 

1.2 

1.0 

71,8 

79 

4566 

0.0 

1*6 

30.8 

26,0 

10 ,  4 

12.6 

7.0 

7,2 

4.4 

56,8 

4-0 

4569 

0.0 

0,8 

21.0 

31.8 

12,0 

13,0 

7.2 

8.0 

6,2 

52,8 

32 

4573 

0.2 

6.2 

37.2 

27.6 

10.6 

8.8 

4.0 

3,6 

1.8 

64.8 

60 

4576 

0.0 

1.2 

29.4 

37.0 

12.2 

10.4 

4,4 

3,6 

1.8 

66,4 

46 

4580 

0.0 

3.8 

30.6 

29,6 

11.4 

11.5 

5.6 

5.2 

2.2 

60.2 

47 

4582 

0,2 

1,2 

39.0 

33*4 

9.0 

8.8 

3.6 

3,2 

1.6 

72,4 

55 

4591 

0.2 

37*4 

40.0 

13.0 

4.6 

2,8 

1,0 

0,2 

0.2 

53.6 

150 

4594 

0.0 

2,0 

30.4 

33,4 

10.0 

11.6 

5,2 

4.6 

2.8 

63.8 

46 

AvcragoO.l 

3.3 

33.6 

31.2 

10.7 

10.0 

4.0 

4.1 

2.2 

65.0 

52 

»  See  Text. 
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TABLE  8  (b) 

SCREENING  TESTS  ON  500  GRAMS  SUGAR,  STEFFEN 


Sample 

Percent  Retained  on  U.S. Screens 

:  No . 

Passing 

Total  Thru  30 

^Fineness 

Numb or 

20 

30 

40 

50 

60 

70 

80 

100 

100 

on  50 

Modulus 

4502 

0.2 

1.0 

28  JO 

3  2  .""2 

11.4 

13,6 

4,8 

5.4 

3,4 

GO.  2 

41 

4507 

0.0 

0.8 

25.8 

42.8 

12.4 

10.0 

3.6 

2.8 

1.8 

68.6 

44 

4520 

0,0 

0.2 

22.8 

46.4 

11.4 

9.6 

3.4 

3,6 

2.6 

69.2 

41 

4524 

0.0 

1.0 

17.2 

43.0 

15.8 

11.0 

4.8 

4.4 

2.8 

60.2 

36 

4526 

0.2 

5.8 

42.4 

28.2 

9.4 

7.4 

3,2 

2.6 

0.8 

70.6 

67 

4528 

0.2 

1,6 

30.6 

36.8 

11.6 

10.0 

4.2 

3.4 

1.6 

67.4 

48 

4529 

0.0 

1.0 

24.2 

35,4 

13.8 

11.4 

5.2 

5.2 

3.8 

59.6 

39 

4530 

0.0 

2. ,8 

32.6 

36.8 

11.4 

8,2 

3.8 

3.4 

1.0 

69.4 

53 

4531 

0.0 

0.8 

37.8 

32.0 

10.4 

9.6 

3.8 

3.8 

1.8 

69.8 

51 

4537 

0.0 

1.6 

35.0 

29.4 

10.4 

9.4 

5.6 

5.4 

3.2 

64.4 

47 

4540 

0.0 

1.0 

43.4 

26.6 

8.0 

9,6 

4.8 

4.6 

2.0 

70.0 

55 

4541 

0.0 

1.6 

43.6 

31.0 

8.8 

7.0 

3.2 

3.0 

1.8 

74.6 

60 

4542 

0,2 

1.4 

30.2 

29.4 

9.4 

11.8 

6.2 

7.0 

4.4 

59.6 

41 

4546 

0.0 

1.4 

44.2 

27,0 

9.2 

8.8 

4,2 

3.6 

1.6 

71.2 

57 

4553 

0.0 

0.4 

28.2 

38.9 

9.3 

10.4 

4.9 

4.9 

2.9 

67.1 

43 

4556 

0.2 

3.8 

42.4 

30.4 

6.6 

5.4 

3.8 

3,2 

2,2 

72.8 

62 

4557 

0,0 

0.2 

37.0 

39  »0 

S.4 

8.6 

3.0 

2*0 

0.8 

76.0 

54 

4560 

0.0 

i.,8 

3  2  «  C 

30.4 

10.0 

11.8 

5.6 

5.2 

2.6 

53.0 

46 

4564 

0.2 

1.4 

44.0 

28.8 

9.0 

8.6 

"  r 

•J  .  -J 

3.0 

1.4 

72.8 

59 

4565 

0.2 

3.4 

40.2 

31.6 

10.0 

£.8 

3.0 

3.C 

1.8 

71.8 

60 

4568 

0,1 

0,6 

34.0 

36.7 

10.1 

10.2 

4.1 

3.1 

1.1 

70.7 

50 

4571 

0.0 

7.0 

44.2 

26.0 

8.8 

7.4 

3.2 

2.4 

1.0 

70.2 

70 

4572 

0.2 

0.6 

23.4 

41.4 

12.6 

10.2 

4.6 

4.0 

3.0 

64.8 

41 

4575 

0.0 

0.2 

25,8 

30,6 

12.8 

13.4 

7.2 

C.8 

3.2 

56.4 

36 

4577 

CO 

0.8 

41,2 

34.8 

8.6 

8.0 

3.0 

2.4 

1.2 

76.0 

57 

4578 

0.0 

1.4 

41.8 

30.6 

10.2 

8.4 

3.6 

2.8 

1.2 

72.4 

57 

4579 

0.0 

0.2 

12,8 

46.2 

14.4 

14.0 

5.4 

4.6 

2.4 

59,0 

32 

4583 

0.2 

1.0 

41,0 

34.2 

9,6 

7.4 

3,2 

2.4 

1.0 

75.2 

58 

4584 

0,0 

0.2 

19,0 

47.0 

13.0 

10.6 

4.0 

3.6 

2.6 

66.0 

38 

4595 

0.2 

3.6 

34,2 

29,6 

10.6 

5.2 

4.6 

2.8 

63.8 

51 

Avcrag 

oO.l 

1.5 

33.4 

34k  6 

10,7 

9.6 

4.2 

3.8 

2.1 

68.0 

49 

*Sce  text. 


\ 
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TABLE  9  (a) 

SCREENING  TEST  ON  100  GRAMS  SUGAR,  NON-STEFFEN 
Sample  Percent  Retained  on  U.S.  Screen  Ho.-           Passing  Total  Thru  30  *Fineness 


20 

30"  ~ 

40 

50 

60 

70 

80 

100 

100 

on  50 

Modulus 

4503 

J.  «J\J  U 

oTi 

VJ  •  X 

l"T~2 

27Tb 

40*74 

J.VJ  •  i 

13T? 

X  -J  •  c 

fl~"o~ 
w  .  j 

3^9* 

3.7 

1.6 

X  ft  VJ 

67. 4 

46 

4R04 

0.1 

V  .  X 

6  O 

4.0  1 

on 

7-  ? 

c 

3.0 

1.6 

X  .  \J 

6Q.fi 

VJi7  •  VJ 

65 

VJ  ij 

4  SOS 

0-0 

V  •  \J 

0.6 

SJ  ft  VJ 

1  8.0 

41-7 

xl  ft  / 

1  fi.fi 

1  2-S 

S.  4 

4-0 

1.2 

X  •  c 

59.  7 

*J  J  ♦  / 

37 

VJ  1 

4606 

0-0 

VJ  ft  VJ 

x  •  c 

20-0 

t/V  •  VJ 

30.5 

VV  v/  ft  V 

15.5 

14.  2 

7.3 

6.9 

3.7 

50  .  5 

OVJ  ft  «J 

34 

VJ  ™ 

4fi0Q 

0.1 

VJ  ft  X 

3.0 

Vj  ft  VJ 

17.1 

X  f  ft  X 

28  .9 

wU  •  iJ 

15.0 

X  O  •  V 

15-2 

X  w  •  w 

8.4 

8.0 

4.3 

X  ft  vJ 

4-6.0 

Tl  VJ  •  VJ 

32 

461  0 

0-1 

2.8 

31.2 

38  .2 

12.7 

X  &  ft  f 

8-5 

3.5 

2.2 

0.8 

VJ  ft  VJ 

69.4 

VJ^  • 

53 

*J«J 

7t  t>  X  X 

0-1 

VJ  ft  X 

7-6 

,  1  lw 

31  .8 

O  X  ft>  VJ 

8-0 

4-9 

1.9 

X  • 

1.0 

X  .  \J 

0.  fi 

VJ  ft  u 

76.0 

r  VJ  ft  VJ 

77 

f  1 

4^1  ^ 

0*0 

VJ  ft  V 

<J  ft  VJ 

PR  - 1 

33.8 

1  4-  3 

11  R 

R.O 

41 

4-514 

O-W  X  ^X 

0.0 

V*  ft  W 

0.3 

VJ  ft  *J 

9.0 

w  ft  VJ 

37-  7 

20.0 

w  VJ  •  VJ 

16.0 

7.6 

6.6 

VJ  ft-  w 

2.8 

*J  ft  VJ 

46.  7 

XU  ft  * 

27 

451  5 

0-1 

2.6 

19  .5 

X*>  ft  <J 

29.9 

15.4 

13.7 

x  w  4  r 

7.8 

7.0 

*  •  VJ 

4.0 

X  ft  VJ 

49.4 

ii/  ft  * 

34 

4516 

0,0 

6.1 

WAX 

41.0 

TTX  ft  VJ 

31.8 

VJ  X  •  VJ 

9,3 

ft  V 

6.  7 

3.0 

2.0 

1.0 

X  ft  VJ 

72.8 

69 

4517 

0.0 

0.5 

18.0 

43.5 

17.0 

A  1  ft)  V 

12.5 

4.6 

3.4 

U  ft>  J. 

0.5 

61,5 

38 

4521 

0.0 

1.0 

23.7 

47.2 

15.0 

8.2 

3.0 

1,4 

0.5 

70,9 

46 

4522 

0.0 

.3.0 

29.5 

34.0 

11.7 

9.8 

5.G 

4.4 

2.6 

63.5 

47 

4523 

0.2 

9.5 

34.0 

22.5 

11.3 

10.4 

5.9 

4.0 

2»2 

56.5 

60 

4525 

0.0 

1.0 

.X  ft  w 

27,9 

35.0 

13.5 

10.7 

5.5 

4.1 

2.3 

62.9 

43 

4527 

0.0 

.3,6 

36.0 

34.5 

10. 7 

8.1 

w  •  X 

3.7 

2,5 

0.9 

70. 5 

r  w  •  vj 

57 

VJ  f 

4532 

0.0 

2.5 

28.0 

33. 7 

13.4 

X  VJ  c  1 

10.5 

5.5 

4.0 

X  f  VJ 

2.4 

ft  ^ 

61.  7 

wX  ft  1 

45 

4533 

0.0 

2.7 

42.6 

31.6 

9.3 

7.0 

3.6 

2.5 

0.7 

74.2 

62 

4535 

0.1 

1.0 

27.7 

38.5 

13,5 

9.8 

4.5 

3.5 

1.4 

66. 2 

45 

~  VJ 

4539 

0.4 

5.6 

37.6 

34. 7 

9.7 

7.1 

'   4  X 

3.0 

1.5 

X  •  u 

0.4 

w  ft  X 

72.3 

65 

4543 

^Z\J  A.KJ 

0.0 

VJ  •  V 

2,5 

26.5 

35.5 

14-0 

X  x  0  '«J 

11.0 

J.  X  •  \J 

5-0 

4-0 

X  •  VJ 

1.5 

X  .  0 

62.0 

VJ  Cj  ft  VJ 

46 

XVJ 

4547 

0.0 

3.2 

23.3 

30.0 

Vv  •  VJ 

13.0 

X  Vj  ft  VJ 

12.3 

J-  t  ♦  U 

fi-  7 

6.3 

VJ*  *J 

5.2 

vv  •  s-» 

53.3 

vJU  ft  vJ 

44 

X  j. 

45^-9 

0.0 

V  ft  \J 

0.8 

20.1 

w  \J  ft  x 

37.4 

O  1  ft  X 

14.8 

X  X  •  VJ 

12.9 

6-3 

KJ  ft  iJ 

2.2 

57-5 

tJ  1  ft  V 

36 

*J  VJ 

4550 

*JVJ 

0,0 

5.5 

35.1 

VJ  *J  ft  i 

33.5 

VJ  <J  ft)  \J 

11  .5 

X  X  •  «J 

8.2 

2.4 

0*4 

VJ  ft  X 

VJVJ  ft  VJ 

60 

VJVJ 

455? 

0*2 

V/  ft 

9.8 

»/  ft  VJ 

i~>  i  ft 

29.1 

>~>  'J  ft  X 

10-0 

7.0 

3.1 

OK 

X  .  X 

U  U  •  vj 

70 

4554 

0.0 

0.5 

VJ  9  *J 

17.6 

41 .  8 

15.5 

X  (J  •  w 

12.0 

fi.fi 

4-  7 

2  3 

W  O  .  X 

35 

*J  O 

0-4 

11  .  3 

X  X  •  vJ 

45  -  7 

•C «J  •  f 

29  fi 

7  R 

i  n 

X  .  V 

0  ? 

c  »  C 

0  1 

.  X 

7fi  ? 

RQ 

4559 

0.1 

8.0 

40.0 

30.0 

9.5 

7.0 

3,0 

2.0 

0.4 

70.0 

70 

4561 

0.0 

1.0 

18.7 

36.7 

15.3 

13.5 

6.7 

5.5 

2.6 

55.4 

35 

4562 

0.0 

1,0 

20.6 

37.1 

16.0 

12.3 

5.5 

5.0 

iJ  •  V  J 

2.5 

C  ft  V 

57.7 

ij  I  •  r 

37 

\J  f 

4563 

0.2 

3.8 

36.5 

28.0 

11.0 

8.7 

3.7 

2.5 

0.6 

64.5 

70 

4566 

0,0 

2.5 

21.8 

28.0 

15.1 

14,3 

7.6 

6.8 

3.9 

49.8 

36 

4569 

0.0 

0,5 

16.0 

31.8 

15.6 

14.0 

8.0 

8.3 

5.8 

47.8 

28 

4573 

0.0 

3.3 

23.5 

30.6 

14.6 

12.5 

7.0 

5.9 

2.6 

54.1 

40 

4576 

0.0 

1.5 

29.0 

40.4 

14.5 

9.5 

3.2 

1.5 

0.4 

69.4 

49 

4580 

0.0 

4.7 

27.1 

31.2 

13.6 

11.6 

6.0 

4.8 

1.3 

58.3 

48 

4582 

0.0 

1.5 

32.4 

38.8 

12.0 

8.0 

3.2 

3.0 

1.1 

71.2 

51 

4591 

0.1 

28.0 

41.3 

20.0 

5.8 

3.0 

0.9 

0.4 

0.5 

61.3 

124 

4594 

0.2 

2.3 

23.9 

35.3 

15.7 

11.3 

5.0 

4.4 

1.9  ' 

59.2 

42 

Average  0.1 

3.4 

28.1 

34.2 

13.1 

10.3 

4.9 

4.0 

1.9 

62.3 

48 
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TABLE  9  (b) 


SCREENING  TEST  ON  100  GRAFS  SUGaR,  STEFFEN 


Sample 

Percent 

Retained  on 

U.S. 

Screen 

No. 

- 

Passing 

Total  Thru  30 

Fineness 

Number 

20' 

so' 

40 

50 

60 

70 

80 

100 

100 

on  50 

Modulus 

4502 

0.1 

0."*7 

24.5 

33.9 

14,8 

11.7 

6.0 

5.0 

3.3 

58.4 

33 

4507 

0.0 

1.0 

43.0 

15,9 

9.7 

3.5 

3.0 

1.3 

65.6 

42 

4520 

0.0 

0.5 

23.0 

43.7 

14.3 

9.0 

4.0 

3.7 

1.8 

05,7 

42 

4524 

0.2 

1,9 

23.6 

43,0 

14.9 

9.3 

3.4 

2.6 

1,1 

66.6 

45 

4526 

0,0 

4.2 

31.5 

30.2 

11.0 

10.8 

5.5 

5.0 

1.8 

61.7 

50 

4528 

0.0 

1..5 

21,5 

39.4 

16.2 

11,6 

4.8 

3.7 

1.3 

60.9 

40 

4529 

0.0 

i*;o 

21.4 

38.7 

16.5 

11.7 

5.0 

4,0 

1.7 

60.1 

33 

4-530 

0.0 

28.8 

34,8 

11.5 

10.0 

5.2 

5.0 

2.1 

63.6 

46 

4531 

0.0 

1.0 

22,0 

41.5 

14.1 

10.3 

5.0 

4.5 

1.6 

63 « 5 

40 

4537 

0.0 

2.5 

29.5 

36.2 

12.5 

9.3 

5.0 

4.0 

1.0 

65,7 

49 

4540 

0,0 

1,0 

21,0 

37.0 

13,9 

12.1 

6.0 

5.7 

3.4 

58.0 

40 

4541 

0.0 

1.0 

27.5 

41.4 

12.5 

8.5 

3.8 

3.5 

1.8 

68.9 

46 

4542 

0.1 

2.1 

27.7 

36.3 

12.5 

9.4 

5,3 

4.5 

2*1 

64.0 

45 

4546 

0.0 

1.0 

23.3 

39.0 

14.5 

10.6 

5.0 

4.3 

1.5 

62.3 

41 

4553 

0.0 

0.4 

16.0 

i3  •  5 

17.8 

10.5 

5.0 

4.6 

2.2 

59.5 

35 

4556 

0.1 

4.5 

38.0 

OD.  3 

10.3 

6.0 

2.8 

2.0 

1.0 

73.3 

63 

4557 

0.0 

0.3 

17.0 

46.5 

17.0 

11.5 

4.2 

2.9 

0.6 

63.5 

30 

45  CO 

0.0 

1.3 

21.3 

35.5 

13.2 

12.4 

6.7 

6.3 

3.3 

56.8 

36 

4564 

0.0 

1.2 

32.0 

38.7 

13.0 

8.8 

3.7 

2.0 

0.6 

70.7 

51 

4565 

0.2 

6.5 

45.9 

34.  8 

8.0 

3.3 

1.0 

0.2 

0.1 

80.7 

80 

4568 

0.0 

0.8 

22.7 

43.5 

15.9 

10.4 

4.0 

2.3 

0.4 

66.2 

41 

4571 

0.0 

6.5 

33.0 

32.5 

12.2 

8.5 

3.7 

2.5 

1.1 

65.5 

60 

4572 

0.3 

0.7 

20.8 

40.5 

19.7 

9.5 

4.0 

2.4 

2.1 

61.3  ■ 

40 

4575 

0.0 

0.2 

22.0 

34.5 

15.0 

13.4 

7.1 

5.5 

2*3 

56.5 

36 

4577 

0.0 

0.7 

25.1 

45.0 

15.5 

7.8 

3.0 

2.1 

0.8 

70.1 

46 

-1-578 

0,0 

0.9 

27.3 

38,3 

14.0 

10,0 

4.6 

3.5 

1.4 

65.6 

/  f 

JSTX 

4579 

0,0 

0,2 

7.8 

37,2 

22.2 

17.0 

7.7 

5.3 

2.6 

45.0 

26 

4583 

0.2 

1.0 

29,2 

45.1 

12.9 

7.1 

3,0 

1.0 

0.5 

74.3 

51 

4584 

0.0 

0.2 

14.5 

45  ,  6 

18.3 

11.0 

4.5 

3.5 

2.4 

60.1 

34 

4595 

O.i 

3,7 

30.5 

33.0 

12.8 

9.0 

4.4 

4,1 

2.1 

63.5 

51 

AveragoO.l      1.6      24.8    39.2    14.5    10.0    4.6    3,6        1.6  64.0  44 
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wore  separately  weighed  portions  and  not  on  identical  sugar.    Noes  observed 
that  different  portions  of  the  same  sample  of  sugar  soroened  quite  differ- 
ently.     This  is  so  definitely  the  case  that  it  is  uncertain  as  to  how  much 
confidence  can  be  placed  in  a  screening  test  from  the  viewpoint  of  it  rep- 
resenting the  lot  of  sugar  under  test.    Much  of  the  extreme  differences 
between  the  500-gram  and  100-gram  screening  tests  end  fineness  moduli  are 
due  to  the  tests  boing  made  on  separate  portions  of  sugar.    It  is  felt, 
however*  that  the  comparison  between  the  average  screening  tests  and  the 
average  fineness  moduli  do  reprosont  the  difference  that  is  produced  by 
using  100  grams  rather  than  500  grams »    It  is  evident  that  more  sugar 
passes  the  No.  <10  screen  when  using  only  100  grams.     This  sugar  is  largely 
retained  on  the  Bo*  40  screen  but  some  additional  sugar  passes  this  screen 
and  increases  the  amount  on  the  Wo.  00  screen.    By  the  100-gram  tost  the 
sugar  therefore  appears  finer  than  by  the  500-gram  test,  and  probably  is 
a  truer  size  grading  for  the  portion  of  sugar  actually  screened. 

Since  the  differences  in  fineness  moduli  produced  by  the  use  of  the 
smaller  weight  of  sugar  are  not  large  they  may  be  offset  by  the  poorer 
sampling  obtained  in  the  100-gram  portion.     That  is,  it  was  found  that 
duplicate  500-grom  portions  from  the  same  let  of  sugar  agreed  better  than 
duplicate  100-gram  portions.    Noes  suggested  using  a  Jones  riffle  sampler 
for  obtaining  representative  100-gram  samples*    Use  of  this  type  of  equip* 
might  have  a  decided  advantage.    It  has  boon  thoroughly  established  that 
re  screening  of  the  identical  portion  of  sugar  docs  give  excellently  agree- 
ing data,  so  the  primary  problem  is  to  obtain  the  100-gram  portion  that 
truly  represents  the  larger  sample. 

In  study  of  the  contrasting  screening  tests  with  500- gram  and  100- gram 


portions  of  sugars  tho  data  on  tho  coarsest  and  finest  sugars  were  Scparato- 
ly  averaged.     OSio  resulting  moans  are  given  below. 


SCREENING 

OF  12  COARSE  SUGARS 

21  J?INS 

C  TIT*  AT30 

500-gram 

100 -gram 

500-gram 

100 -gram 

tost 

tost 

tost 

test 

if  30 

7.4  % 

1.0  % 

1.0  % 

1  40 

43.8 

39.3 

24.5 

18.3 

'  50 

26.0 

30.1 

36.6 

37.1 

:  60 

8.7 

'3.7 

12.2 

16.2 

70 

7.3 

7.1 

12.1 

13.0 

1  80 

3.2 

Q  t  £ 

5.4 

6.3 

'  100 

2.5 

2.3 

5.2 

5.4 

'  100 

1.3 

0.9 

3.0 

2.7 

50 

63,8 

69.4 

61.1 

55.4 

70 

67 

40 

35 

Fineness  modulus 

It  is  soon  that  tho  greatest  difference  duo  to  the  sizo  of  tho  samplo 
used  is  found  in  screening  tho  fine  sugars,    Khilc  the  fineness  modulus 
calculated  from  500-gram,  tests  are  theroforo  slightly  high*  tho  fact  that  the 
portion  actually  used  bettor  represents  tho  total  sugar  sample  makes  the  tosts 
previously  reported  on  tho  500-gram  basis  quite  satisfactory.     Bio  fineness 
moduli  for  the  annual  averages  for  the  past  twelve  years  arc  summarized  below. 

Annual  Mean  Grain  Sizo 


Year 

Fineness 
Modulus 

Year 

Fineness 
Modulus 

1934 

41.4 

1940 

46.4 

1935 

39.7 

19  41 

40.5 

1936 

43.2 

1942 

41.1 

1937 

45.3 

1943 

48.9 

1938 

44.0 

1944 

46.8 

1939 

37.2 

1C45 

50.7  (500- 
46.3  (100- 

gram 
gram 

test) 
tost) 

According  to  these  values  it  appears  that  the  smallest  grained  sugar 
was  produced  in  1939  and  since  1942  the  grain  size  has  been  relatively  largo* 
In  the  sugars  normally  produced  the  relative  amounts  in  the  two  large  frac- 
tions, namely,  the  fraction  retained  No.  40  screen  and  that  on  No,  50  screen, 
largely  determines  the  fineness  modulus.    However,  it  is  one  of  the  smaller 
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fino  fractions,  like,  for  example  the  fraction  retained  on  No.  70  screen, 
which  gives  the  best  indication  of  the  fineness  of  tho  sugar*     The  higher 
the  amounts  in  this  fraction  the  smallor  tho  average  grain  size  of  tho  total 
Sugar*     In  fact,  tho  correlation  between  tho  fineness  modulus  and  tho  per- 
centages in  the  No.  70  screon  fraction  is  good  enough  so  that  reasonably 
accurate  predictions  of  the  fineness  modulus  can  bo  made  on  this  basis. 
Using  the  ICO-gram  screening  tests  the  following  group  data  show  this  re- 
lationship.    This  table  also  shows  the  numbers  of  sugars  in  the  different 
grain  size  groups. 


Over 

Gl-70 

51-60 

41-50 

31-40 

Under 

Fineness  Modulus 

70 

Inc  1 . 

Incl# 

Inc  1 . 

Incl. 

31 

Number  of  sugars 

3 

8 

9 

24 

22 

3 

.average  fineness 

93*6 

G6.7 

54*9 

45.0 

36.8 

27.0 

Retained  on  No.  70, 

%  3.7 

7.1 

0.5 

10.0 

12.3 

15.7 

Tho  first  four  groups  make  a  straight  line  when  plotted;  the  last  two 

make  a  straight  line  with  a  somewhat  different  slope  than  tho  first  four 

groups.     It  is  possible  that  the  amount  in  the  No.  70  screen  fraction  could 

be  used  to  designate  fineness  of  a  sugar  in  this  table  sugar  class. 

^ '     Studies  of  Yyhito  Mass  ecu!  to  C  omp_  o  s  i  t  ion  and  Its 
Relation  toTihitc  Sugar  Quality. 

Material  previously  published  along  this  lino  will  bo  found  in  the  paper 

"Some  Regional  Effects  on  Beet  Sugar  Quality",  by  C.  A,  Fort  in  the  1942 

Annals  of  tho  American  Society  of  Sugar-Boot  Technologists,  pp.  489-408. 

Also,  in  the  mimeographed  boot  sugar  report  on  the  1943  sugars,  pp.  30-35. 

The  present  discussion  will  be  a  continuation  of  the  latter  report  as  it 

deals  with  the  data  obtained  on  composite  white  massocuito  and  molassos 

samples  of  tho  1941  campaign.     Tho  analyses  were  made  in  tho  late  summer 

of  1942  after  preparing  the  regular  report  on  the  1941  sugars.     Tho  total  ash 
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relationships  vraro  presented  in  the  boot  sugar  report  for  IS 43  as  already 
mentioned  but  the  moro  complete  discussion  of  the  constituent  analyses  has 
boon  much  delayed. 

There  is  naturally  no  strictly  uniform  relationship  between  white  mas- 
secuite  and  white  sugar  analyses  which  applies  in  all  cases  but  by  the  uso 
of  averages  it  is  possible  to  point  out  the  trends.     The  sugar  boiling 
operations*  especially  the  final  density  and  purity  of  the  mother  liquor 
surrounding  the  crystals  and  the  centrifugal  washing  of  the  sugar*  are  varia- 
ble between  different  factories  and  between  different  sugar  strikes  at  the 
same  factory.    Much  of  the  non- sugar  content  of  the  white  sugar  are  known 
to  bo  concentrated  in  the  outer  shell  of  the  crystals.     The  amount  of  this 
material  remaining  in  th„-  finished  sugar  is  affected  by  the  thickness  of  the 
low  purity  shell  present  at  the  completion  of  the  sugar  boiling  and  the  amount 
of  it  romovod  by  tho  washing.     The  thickness  of  the  low  purity  shell  is  much 
affected  by  tho  pan  circulation,  that  is,  if  the  film  of  sirup  in  actual  con- 
tact with  tho  crystal  is  not  rapidly  changed,  it  is  exhausted  to  a  much  lovrar 
purity  than  the  general  purity  of  the  sirup  phase  and  the  crystal  will  be  of 
a  quality  corresponding  to  this  lower  purity.     If  perfectly  uniform  sugar 
boiling  and  washing  were  possible  then  tho  sugar  quality  would  bear  a  direct 
ana  consistent  relation  to  tho  quality  of  tho  whole  massocuite  in  respect  to 
each  non-sugar  constituent.     The  relationship  would  be  different  for  each 
constituent  depending  on  its  solubility  and  tho  concentration  of  other  con- 
stituents, 

Sulphites,     The  studios  of  sulphite  relationships  are  especially  uncer- 
tain due  to  tho  probable  oxidation  changes  which  occur  during  sugar  boiling 
and  storage.     It  is  undoubtedly  the  non- sugar  constituent  most  readily  taken 


up  by  the  sugar  crystal  except  silica  and  iron.    Determination  of  iron  wr.s 
not  included  in  those  studios  but  was  included  in  a  study  made  on  cane  sugar 
published  in  the  Proceedings  of  the  Sixth  Congress  of  the  International 
Society  of  Sugar  Cane  Technologists*  1938*-  pp.  1005-1018.     The  paper  is 
entitled  "The  Influence  of  Sirup  Composition  on  Sugar  Quality"*  by  C.  A*  Fort. 
'Dae  moan  ratio  of  sulphites  in  sugar  to  sulphites*  as  percent  of  refractometric 
solids,  in  the  white  massocuite  was  2.G.     That  is,  the  percentage  in  the  sugar 
was  2*6%  of  the  percentage  present  in  the  massocuite  solids* 

Sulphates.    Although  thore  is  between  five  and  six  times  as  much  SO3 
in  the  massocuite  as  there  is  of  SO9  yet  the  quantities  in  the  sugars  are 
essentially  equal.     The  moan  ratio  of  SO*  in  sugar  to  that  in  massocuite  is 
0*4G*    Duo  to  the  possible  oxidation  of  sulphites  tc  sulphates  in  process 
and  during  storage  it  may  be  fairer  to  consider  them  together*    With  tho 
SOg  calculated  to  SO3,  the  mean  ratio  of  tho  sura  of  the  SO3  and  SOg  in  sugar 
to  that  in  massocuite  is  0.8G. 

(3)  2il^L2£j•5i2J.•    ^"Jhilo  chlorides  in  massocuite  average  somewhat  above  the 
amount  of  sulphates*  the  chlorides  taken  up  by  tho  sugar  is  much  less.  The 
mean  ratio  is  only  0.24*  which  is  only  one  tenth  of  that  for  sulphites  and 
half  tho  ratio  found  for  sulphates* 

* 

(4)  Silica*  The  quantities  of  this  constituent  arc  very  low  in  tho  masso- 
cuite but  on  tho  sugar  they  exceed  the  chlorides.  The  resulting  high  ratio 
of  silica  in  sugar  to  silica  in  massocuite  is  8.2, 

(5)  Organic^ Ac ijd  Kadi c al  s *     The  combined  organic  acid  radicals,  estimated 
on  tho  basis  of  true  ash  alkalinity,  far  exceed  the  amounts  of  the  mineral  , 
acid  radicals  both'  in  massocuite  and  sugar.     The  mean  ratio  of  the  percent- 
age in  sugar  to  that  in  massecuite  is  0,41*. 

(6)  Lime.    Like  sulphites  and  silica*  line  is  taken  up  by  the  sugar  in  greater 
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anounts  than  would  be  expected  from,  its  concentration  in  the  massccuito.  The 
ratio  obtained  was  1.2. 

<7)    gotash  afld  Soda.     Tncse  constituonts  wore  calculated,  not  directly  de- 
termined.    For  both,  the  amounts  in  sugar  are  0,42$  of  the  amounts  in  the  ' 
massoQuitos.     (The  total  potash  and  soda  were  estimated  on  the  basis  of  tho 
S03  of  the  sulphated  ash  corrected  for  the  amount  of  limo  determined.  Bio 
distribution  between  K20  and  fegO  were  estimated  from  the  weight  of  sulphated 
ash  and  the  S03  content  as  percent  of  ash.    Curves  were  used  which  show  tho 
relation  of  S03  to  ash  for  known  mixtures  of  potassium  and  sodium  sulphates). 
(8)  mean  ratio  of  sulphated  ash  in  sugar  to  that 

in  massecuite  was  reported  already  as  0.45,     This  is  the  composite  result  from 
the  average  massecuite  composition.     Some  of  the  variations  from  this  value  are 
due  to  the  predominance  of  iewer  solubility  constituents  such  as  sulphites, 
silica  and  lime  as  contrasted  with  the  more  soluble  materials  such  as  chlorides 
and  organic  salts.     Thus  oven  if  sugar  boiling  and  washing  are  identical  and 
tho  total  ash  -on  massecuit,  identical  there  will  still  be  a  variation  in  the 
ash  on  the  sugar  due  to  the  differences  in  composition  of  tho  salts  in  the 
massecuite. 

Table  10  summarizes  the  average  concentrations  of  the  constituonts  dis- 
cussed, the  ratios  of  the  amounts  in  sugar  to  the  amounts  in  massccuitos  and 
the  ash  or  salt  composition.  '  The  last  is  based  on  the  stoichiometric  equiva- 
lents rather  than  gravimetric  amounts.     Tnis  is  desirable  as  it  puts  all  ele- 
ments on  equal  chemical  basis  and  emphasizes  the  importance  of  the  lighter 
molecular  weight  constituents  such  as  chloride  and  lime.     It  can  be  seen  that 
the  relation  between  different  consituents  is  quite  different  in  the  sugars 
from  that  in  the  massecuites  due  to  the  selective  action  of  the  sugar  in  taking 
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up  greater  amounts  of  some  substances  then  of  others*     This  action  is  probably 
duo  to  the  rolativo  solubility  of  the  different  salts,  the  lower  thoir  solu- 
bility the  more  they  enter  into  the  sugar  crystal.     The  role  of  limo  concen- 
trations in  the  massocuite  is  important  as  it  affects  the  adsorption  of  other 
ash  constituents  by  the  sugar, 

T-iBLE  10 


Uon-Sugar  Composition  of  White  Kassocuitcs 
Vs.  Corresponding  white  Sugars 
(Moan  Data  of  74  Massocuitcs  and  Sugars,  1041) 


%  on 

%  on 

Ratio 

%  of  Total 

Baso  Equivalents^ 

fciassocuitc 

1«hito 

Factor 

in 

in  f> 

Solids 

S  uga r    S  ug. /Ma s  s • 

I'iassecuite 

Sulphatod  -ash 

2.732 

0.0124 

0,45 

Mineral  Salts 

0.811 

0.0043 

0.53 

Organic  Salts 

2.477 

0.0103 

0,41 

Tctai  Salts 

3.288 

0.0146 

0*44 

Silica,  (Si02) 

0,0068 

0.0005C 

8.24 

* 

* 

Sulphites  (S02) 

0,0298 

0.00078 

2.62 

2.80 

16.37 

Sulphates  (S0g) 

0.1651 

0,00076 

0.46 

12.43 

12.80 

Chlorides  (CI) 

0,1997 

0.00048 

0.24 

17.05 

9.24 

^Organic  Acid  (Comb'd)  1.716 

0.0072 

0,  42 

67.72 

61.59 

Limo  (CaO) 

0.030  7 

0.00047 

•  1.18 

4.42 

11.34 

Potash  (K20) 

0.988 

0.00427 

0.43 

65.46 

61.43 

Soda  (.Na20) 

0.299 

0.00125 

0.42 

30.12 

27.23 

Amino  Nitrogen  (H) 

0.0945 

0,00125 

1.32 

Color  in  Solution 

390. 

1.62 

0.42 

Turbidity  in  Solu- 

tion 

317, 

4 . 3  4 

1.37 

*  Silica  as  percent  on  masoecuite  ash  0,25/oj  %  sugar  ash,  '1.52% 
**  Combined  organic  acids  arbitrarily  given  combining  weight  of  79  • 

Additional  data  in  this  table  show  that  nitrogen  compounds  and  turbidity 

are  taken  up  by  the  sugar  to  a  greater  degree  than  color.     It  i3  probable  tha-fc 

certain  of  the  organic  salts  arc  taken  up  by  the  sugar  more  readily  than 

others.     This  is  indicated  by  the  fact  that  from  Steffen  massecuites  the  sugars 

contain  0.43^  of  the  concentration  in  the  massocuite  -while  for  non-Stcffcn 
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oporation  the  ratio  is  only  0,Z8%*     It  is  assumed  that  Stcffenizing  recircu- 
latos  tho  more  insoluble  organic  salts  which  are  also  the  ones  which  are  more 
readily  taken  up  by  the  sugar.     This  is  also  evident  from  tho  fact  the  Steffen 
sugars  in  general  contain  a  larger  proportion  of  organic  salts  than  do  non- 
Steffen  sugars. 

®*    Regioncil^ ^Ion-Sugar  Composition  of  Corresponding  Vvhito  Massccuites, 
Sugars  and  Molasses ■ 

Tho  publication  on  "Some  Regional  Effects  on  Beet  Sugar  Quality",  to 
which  reference  has  already  been  made,  reports  preliminary  studies  of  tho 
relationship  of  massocuito  and  sugar  composition.     The  analyses  of  19.41  com- 
pared more  than  C8  campaign  composito  samples  of  white  massocuitcs  with  the 
corresponding  white  sugars.     The  data  has  boon  summarized  in  Table  11  and  in- 
cludes both  the  concentrations  or  constituents  as  percentages  on  solids  and  the 
proportional  compositions.     It  can  be  seen  that  in  a  general  way  the  amounts 
of  a  constituent  in  tho  massecuitos  are  related  to  tho  quantities  found  in  tho 
sugars.    There  is  considerable  evidence,  however,  thot  tho  concentrations  of 
each  constituent  has  an  influence  on  tho  uptake  of  other  non- sugar  elements 
by  the  sugar  .crystal.     It  is  also  certain  that  tho  degree  to  which  each  parti- 
cular constituent  is  absorbed  by  the  sugar  is  variable  due  to  theso  effects 
from  other  non-sugars. 

The  general  relationship  between  the  concentration  in  massocuite  and  in 
sugar  differs  greatly  between  different  constituents.     The  decreasing  order 
of  absorbability  is  sulphites,   sulphates,  organic  salts,  and  chlorides. 

From  the  viewpoint  of  regional  contrasts  in  composition  it  is  soon  that 
in  each  of  the  four  major  areas  tho  data  have  been  divided  between  low  and 
high  chloride  contents.     The  key  numbers  of  the  factories  included  in  the 
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groups  arc  as  fellows: 


Group 


Number  s 


1. 


(a) 
(b) 


2,  6,  34,  76 

17,  45,  57,  78,  83 


2, 


(a) 
(b) 


8,  12,  37,  49,  67,  79 
14,  20,  29,  40,  59,  80 


(a) 
(b) 
(c) 


5,  7,  16,  24,  41,  42,  43,  68,  60 

31,  32,  35,  44,  60,  65,  75,  77,  82,  84 

3,  11,  22,  25,  26,  30,  56,  72,  73 


(a) 
(b) 


9,  13,  15,  18,  19,  38,  46,  47,  52,  55 
4»  21,  23,  27,  36,  58,  62,  63,  66 


The  calculation  of  salts  utilizes  the  moan  combining  weight  of  a  2-1 
mixture  of  potash  and  soda  which  roughly  represents  the  average  relationship 
of  those  bases  in  beet  products.    Since  calcium  and.  sodium  have  a  similar  com- 
bining weight,  they  are  considered  togothor.     The  organic  salts  as  usual  rep- 
resent the  true  ash  alkalinity  calculated  to  a  salt  in  which  the  combined 
organic  acid  is  arbitrarily  assumed  to  have  a  combining  weight  of  79« 

It  can  be  noted  that  chlorides  arc  generally  high  in  Groups  1  and  3  and 
especially  low  in  Group  4«    Sulphates  are  especially  high  in  Group  3  and  like- 
wise the  sulphite;:.     It  would  appear  that  the  values  for  sulphites  in  maesc- 
cuitos  are  low  and  this  may  be  partly  due  to  oxidation  of  sulphites  during 
collection  and  storage  of  the  massecuites  before  analysis.     The  analyses  wore 
neoessarily  made  about  six  months  after  the  end  of  the  campaign.  Organic 
salts  are  generally  highost  in  Group  4  whore  amino  nitrogen  compounds  are  also 
high, 
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TABLE  11 


Minora!  Composition  of  White  Massecuitos  and 
White  Sugars  in  Different  Producing  iireas 

 1.  West  2.  Into  mountain  

(a)Low  Chloride  (.bj  High  Chloride  (a) Low  Chloride  (,b)High  Chloride 

Group  Group  Group  Group 

Carbonate  Ash 

on  Massecuite  Solids, 1.68  2*08  1,85  2,32 

on  White  Sugar,  p.  p.m.    C2  68  90  96 

Total  Salts 

on  Massecuite  Solids,  %    2.70  3.21  2,82  3.32 

on  'White  Sugar*  p. p.m.  100  104  140  135 
Chlorides  (MCl) 

on  Massecuito  Solids,  %    0.319  0.671  0.277  0.563 

on  white  Sugar,  p.p.m.      5.4  13.3  5.2  11*7 

on  Total  Mass.  Salts, 11.8  20.9  9.8  17>0 

on  Total  Sugar  Salts,  %    5.4  12.8  3.7  8.7 
Sulphates,  (M2S0,) 

on  Massecuite  Solids,  %    0.169  0.196  0,292  0.337 

on  "White  Sugar,  p.p.m*    12.2  9,8  15,7  13.6 

on  Massecuito  Salts,  %      6.3  6.1  10.4  10.2 

on  Sugar  Salts,  %            12.2  9.4  7.4  7.6 

Sulphites  (MgSOg) 

on  Massecuite  Solids,  %    0.036  0.011  0,076  0.113 

on  White  Sugar,  p.p.n*      6.3  10.6  27.6  24.6 

on  Mass.  Total  Salts,  %    1.3  0.3  2.7  3.4 

on  Sugar  Total  Salts,  %    6.3  10.2  19.7  18.2 

Sulphur  Used,  per  ton,  lbs. 0.25  0.33  0.41  0.41 

Organic  Salts  (M  Org) 

on  Massecuite  Solids,  %    2.18  2.34  2.18  2.31 

on  "White  Sugar,  p. p.m.    76  71  92  97 

on  Mass.  Total  Salts,  %  30.7  72.9  77.3  69.6 

on  Sugar  Total  Salts,  %  76.0  68.3  65.7  71.8 

Lime  (CaO) 

on  Massecuite  Solids,  %    0.032  0.049  0.046  0.040 

on  white  Sugar,  p^p.m*      6.8  4.0  5.0  5.G 

on  Massecuite  Ash,  %         1.9  2.3  1.6  1.7 

on  Sugar  Ash,  %               11.0  5.9  5.6  6.0 
Silica  (Si02) 

on  Massecuite  Solids,  %    0.003  0.005  0.006  0.012 

on  White  Suga  r,  p. p.m.      1.5  5.8  3.3  4.2 

on  Massecuite  Ash,  %         0.18  0.24  0.32  0,52 

on  Sugar  Ash,  %                 2.4  8.5  3.7  4,4 

Amino  Nitrogen  X  10.5 

on  Massecuite  Solids,  %    0.88  0.91  0.82  0.81 

on  White  Sugar,  p. p.m.  197  105  224  166 

Color  (-log  t  X  10s) 

on  Massecuite  Solids      548  482  223  404 

on  White  Sugar                  1.15  1,50  0,52  1*42 

Turbidity  (-lOg  t  X  10s) 

en  Massecuito  Solids      414  346  298  296 

on  White  Sugar                   3,05  4.28  6.31  5.45 
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Continuation  of  Table  11 


Mineral  Ccnposition  of  White  Massocuites  and  Tnhito 
Sugars  in  Different  Producing  Areas 


7° 


<7 


0.400 
18.4 
11.9 


0.08C 
20,2 
2.5 


Group 

Carbonate  xish 

on  Massecuito  Solids,  %  2.36 
on  white  Sugar*  p.p.m.  91 
Total  Salts 

on  Massecuito  Solids*  %  3.36 
on  White  Sugar*  p. p.m.  144 
Chlorides  <M  CI) 

on  Massecuito  Solids*  %  0.348 
on  White  Sugar*  p. p.m.  G.7 
on  Mass.  Total  Salts*  %  10.4 
on  Sugar  Total  Salts,  %  4.6 
Sulphates  (MgSO^) 

on  Massecuito  Solids* 
on  White  Sugar*  p.p.m 
on  Mass.  Total  Salts* 
on  Sugar  Total  Salts*  %  12,8 
Sulphites  (MgSOg) 

on  Massecuito  Solids* 
on  White  Sugar*  p.p.m. 
on  Mass,  Total  Salts,  % 
on  Sugar  Total  Salts,  %  14,0 
Sulphur  Used  per  ton*  lbs.  0.48 
Organic  Salts  (M  Org.) 

on  Massecuito  Solids,  %  2,53 
on  White  Sugar*  p.p.n*  90 
on  Mass.  Total  Salts,  %  75.3 
on  Sugar  Total  Salts,  %  68.8 
Lime  (CaO) 

on  Massecuito  Solids,  % 
on  White  Sugar,  p.p.n. 
on  Massecuito  Ash,  % 
on  Sugar  Ash,  % 
Silica  (Si02) 

on  Massecuito  Solids,  %  0,008 
cn  White  Sugar,  p,p,m.  5.3 
on  Massecuito  Ash,  %  0*34 
on  Sugar  Ash,  %  5.8 
Amino  Nitrogen  X  10«5 

on  Massoouite  Solids,  %  0.81 
on  White  Sugar,  p.p.n.126 
Color  (-log  t  X  103) 

on  Massecuito  Solids  363 
on  White  Sugar  1.53 
Turbidity  (-log  t  x  10s) 

on  Massecuito  Solids  267 
on  V.hi te  Sugar  4.24 


0.032 
3.9 
1*4 
4.3 


3.  Plains 

X, 

East 

(h)   Hi  trh  (c 

IHich  Chi  orirle 

(b)  Hi?h 

Chloride 

and 

Chloride 

Chloride 

Group 

High  Sulphate 

Group 

Group 

2.55 

3.05 

2.21 

2.17 

93 

88 

105 

108 

3,60 

4.11 

3.G2 

3*34 

142 

127 

171 

177 

n  ri  o 

n  71  r 

0-04? 

0-97^ 

u«6  Id 

16.4 

10.5 

2.8 

7.2 

16.9 

17,4 

1.2 

8.2 

11.5 

13,0 

1.6 

4.6 

0.413 

0.784 

0.215 

0.200 

1  fi-Q 

X  V  .  \S 

?3.3 

11.6 

11.5 

15.1 

5.9 

6.0 

11.9 

18*3 

7.8 

6.6 

0.106 

0.123 

0.028 

0.032 

91 

£x.  o 

ii  c; 

XX,  <J 

X  c  •  o 

2.9 

3.0 

0.8 

0.9 

15.2 

16.9 

6.7 

6.9 

0.45 

0.55 

0.31 

0.31 

9   /  7 

9  /O 

Os  JO 

87 

66 

142 

146 

68.6 

60.6 

92.0 

84.7 

61.3 

52.0 

83.0 

82.5 

0.0?  fi 

3.8 

2.9 

7.3 

4.7 

LI 

0.8 

2.5 

2,4 

x.  X 

o  .  o 

U  » 

0.007 

0.008 

0.006 

0.009 

o  .  u 

<=i  9 

X*  J 

7  1 

i  .  X 

0.27 

0.26 

0.27 

0.41 

3.9 

5.9 

4.7 

6.6 

0.84 

0.85 

1.38 

1.18 

126 

114 

182 

145 

289 

269 

634 

451 

0.98 

1.12 

2.64 

2.44 

267 

304 

385 

348 

3.78 

2.56 

6.24 

3.32 

.  \ 
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Tablo  12  summarizes  the  comparative'  data  on  corresponding  white  masso- 

cuites,  molasses  and  sugars  from  twenty- three  non-Steffen  factories.  The 

grouping  of  the  key  numbers  is  as  follows* 

Group  1.  17,  34,  45,  76 

"  2.  8,  14.  49,  80 

M  3.  (a)     5,  16,  35,  69 

"  3.  (b)     3,  11,  22,  25,  32,  44,  82 

"  4.  15,  21,  23,  38 

Agai.n  both  concentrations  on  tho  solids  basis  and  proportional  composi- 
tion are  given  for  the  major  mineral  constituents.     There  is  also  included 
some  sucrose,  purity  and  pH  data  which  might  bo  of  interest.     It  is  for 
instance  evident  that  tho  relatively  low  purity  of  diffusion  juices  in  area 
4  is  due  to  non- sugars  other  than  salts,  and  that  the  high  juice  purity  of 
area  3  (b)  is  because  of  especially  low  quantities  of  these  non-salt  impuri- 
ties. 

The  concentrations  of  the  constituents  in  molasses  do  not  necossarily 
correspond  to  tho  concentrations  in  massecuito  as  they  are  affected  by  the 
yield  of  molasses*    However,  the  proportional  compositions  show  very  satis- 
factory agreement*    In  general,  the  composition  of  the  non-sugars  in  the 
beets  are  reflected  by  tho  composition  of  massecuito,  sugars  and  molasses* 
In  the  case  of  the  sugars  there  are  evident  effects  from  tho  greater  selec- 
tivity of  tho  sugar  crystal  for  oortain  non- sugar  constituents  and  to  somo 
degree  tho  amounts  of  a  particular  constituent  taken  up  by  the  sugars  are 
altered  by  the  concentrations  of  other  constituents  present. 
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TABLE  12 

Comparative  Analyses  of  Ncn-Steffen  'White  Massocuitos* 
Molasses  and  "White  Sugars  in  194-1  by  Areas 

1*  2.  3.  4* 

"West        Into  raotm  -bain  Plains  East 


Sucrose  in  Boots,  % 
Purity  Diffusion  Juice,  % 
Purity  Mrt.  Massecuito,  % 
pH  Diffusion  Juice 
pE,  Thin  Juice 
pH,  Mit.  Massocuite 
pH,  Molasses 
pH,  Sugar  Solution 
Diffusablo  Non-Sugars,  %  boots 
Sucrose  in  Molasses,  %  beets 
Approx.  Total  Salts,  %  booty** 
Non-Salt  Non-Sugars,  %  beets 
Amino  N  X  10.5,  %  beets 

Total  Salts 

on  Massocuite  Solids,  % 

on  Molasses  Solids,  % 

on  "White  Sugar,  p.p.n. 
Chloride  Salts,  (MCl) 

on  Massecuito  Solids,  % 

on  Molasses  Sclidsi  % 

on  "Whito  Sugar,  p. p.m. 

en  Mass.  Total  Salts,  % 

on  Mol.  Total  Salts,  % 

on  Sugar  Total  Salts,  % 
Sulphate  Salts,  (M2SO4) 

on  Massecuito  Solids,  % 

on  Mclassos  Solids,  % 

on  Vnhito  Sugar,  p. p.m. 

on  Mass.  Total  Salts,  % 

on  Mol.  Total  Salts,  % 

on  Sugar  Total  Salts,  % 
Sulphite  Salts  (MgS05) 

on  Massecuito  Solids,  % 

on  Molasses  Solids*  % 

on  "Whito  Sugar,  p,»p«ra* 

on  Mass*  Total  Salts,  % 

on  Mol.   Total  Salts 

on  Sugar  Total  Salts,  % 
Organic  Salts  (M  Org) 

on  Massecuito  Solids,  % 

on  Molasses  Solids,  % 

on  White  Sugar,  p. p.m. 

on  Mass,  Total  Salts,  % 

on  Mol.  Total  Salts,  % 

on  Sugar  Total  Salts,  % 

♦Thick  juice,  pH  8.40  -  most  of 
♦♦.approximations  partly  based  on  Massocuite  analyses. 


(a)' 

(b) 

16.76 

16.84 

16.23 

15.59 

14.63  • 

86.8 

87.5 

86a 

87.4 

85.6 

94.1 

92.9 

92.4 

91.6 

92.0 

5.90 

6.50 

6.30 

6.40 

6,30 

8.55 

7.95 

8.03 

3.13 

8.53 

8.72 

6.95 

8.38 

8.53 

7.95(8* 40)* 

3.20 

8.63 

8.38 

8.30 

7.45 

6.57 

6.92 

6.77 

6.76 

6.82 

2.43 

2.41 

2.62 

2.25 

2.87 

2,19 

2.14 

2.37 

1.95 

2.40 

0.76 

0,36 

0.80 

0.97 

0.86 

1.43 

1.28 

1.57 

0,98 

2.01 

0.22 

0.20 

0.20 

0o20 

0.29 

2.87 

3.16 

3.05 

3.81 

3.58 

20.02 

18,82 

21.60 

22.87 

19.69 

82 

129 

141 

101 

126 

0.46 

0.42 

0.40 

0.66 

0.16 

3.82 

3.35 

3.23 

4.57 

1.23 

3.3 

7.3 

7,3 

12.8 

4.9 

16.0 

13.2 

13.1 

17.3 

4.5 

19.1 

17.8 

14.9 

20.0 

6.2 

10.1 

5.7 

5.2 

12.7 

3.9 

0.17 

0.37 

0.36 

0.65 

0,27 

0.99 

1,36 

1.87 

2*42 

1.20 

11.2 

14.3 

21.9 

20.7 

11.7 

5.9 

11.7 

11,8 

17,1 

7.5 

4.9 

7.2 

8,7 

10.6 

6.1 

13.7 

11.5 

15*5 

20c  5 

9,3 

0.04 

0.06 

0.13 

0,14 

0.05 

0.25 

0.93 

1.52 

1.34 

0.44 

9.2 

24o7 

17,8 

24,0 

16.7 

1*4 

1,9 

4.3 

3.7 

1.4 

1.2 

4.9 

7.0 

5.8 

2.2 

11.2 

19.1 

12.6 

23.8 

13.2 

2.20 

2.31 

2.16 

2.36 

3,10 

14.96 

13.18 

14.98 

14.54 

10.02 

53.3 

82.2 

94.0 

43.5 

92,7 

76.7 

73.1 

70.8 

61.9 

36.6 

74.  7 

70.0 

69.4 

63.6 

85,4 

05,0 

63.7 

66.7 

43.1 

73. C 

most  of  s 

ulphuring  appl 

ied  to  thick 

juice. 

Continuation  of  Table  12 
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4. 
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Int  wrraounta  in 

Plains 

i>asij 
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. .. .  i   . — — 

on  Massocuito  Solids*  % 

0.04 

0. 0<j 

O  03 

0.02 

o  Pic; 

on  Molasses  Solids*  /o 

C  »ly 

0.11 

0.1  3 

0.12 

0.19 

on  uhito  Sugar*  p. p.m. 

6.3 

4.0 

0  O 

on  Mass.  Carbonate  Ash* 

o  c 

1.4 

1  4 

-i. .  X 

0.7 

on  Hoi.  Carbonate  Ash* 

1,4 

0,8 

n  7 

1.5 

on  Sugar  Carbonato  Ash*.  % 

11*7 

<x.b 

O.U 

Carbonate  j-ish 

on  Massecuitc  Solids*  % 

1.80 

2.17 

Oil 
C.l'i 

O  DO 

2, 31 

on  Molasses  Solids*  % 

13.51 

13.41 

15.07 

lb*  4U 

12.53 

on  white  Suf.ar*  p.p.m. 
Silica  (Si02) 

54 

82 

bo 

80 

on  Jkxssocuitc  Solids*  % 

0.004 

0  •  008 

n  ooc; 

0.008 

on  Molassos  Solids*  % 

0»Uoo 

O.OOk. 

n  o  ^7 

o  o?r 

U.UOO 

on  I/Shi  to  Sugar*  p.p.n. 

e.G 

5,5 

•x.  O 

R  7 

7.0 

on  Mass.  Carbonato  Ash*  % 

0.2^: 

0*37 

o  ^ 

U  •  J.  o 

0.  35 

on  Molasses  Garb*  Ash*  % 

0.28 

0.  2'x 

O 

O  1  7 

0.30 

on  Sugar  Carbonate  -ash*  % 

7.0 

6.  7 

S.  ^ 

a  t? 
b»7 

•t^nino  Nitrogen  X  10»5 

on  Massocuito  Solids*  % 

Of  o<L 

U«  75 

vj  .  t  u 

0  7Q 

1,  co 

on  Molassos  Solids*  % 

4.Q0 

X  •  vvJ 

0»  30 

on  White  Sugar*  p.p.m. 

112 

So 

Qfi 

TOP 

lco 

Color  I. -log  t  x  10^; 

on  L'hssocuito  Solids 

CO  8  . 

27e 

^00 

?P>2 
cue 

oOo 

on  Molasses  Solids 

1069 

1317 

120D 

1774 

T  r  r*  c 

1555 

on  White  Sugar 

1*48 

1.25 

i»73 

1.07 

2.00 

on  tiara  oanoy  .iosx 

ie*e 

31.7 

1  1  •  «J 

<s  *«  0 

Turbidity  (-log  t  X  103) 

on  l'hssocuito  Solids 

383 

313 

355 

335 

326 

on  Molassos  Solids 

1235 

1601 

1111 

2276 

1327 

on  White  Sugar 

4.53 

3.10 

6.10 

2.67 

4.03 

on  Hard  Candy 

16.9 

17.1 

1G.3 

12.3 

14.2 

Ci\Fort:SByall:LW 
July,  1946 
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PART  II 

BIOLOGICAL  STUDIES  OF  SUGARS 
By  H.  H.  Hall  and  Dorothea  J.  Teimisson 

Samples  of  beet  sugar  collected  during  the  1945  campaign  -were  studied  as 

in  previous  years  in  order  to  appraise  their  biological  qualities.    They  were 

cultured  for  quantitative  determination  of  mesophilic  bacteria,  aerobic  and 

anaerobic  thermophiles,  and  yeasts  and  molds.    The  yeast  inoculum  multiple  was 

again  determined  to  indicate  the  relative  amount  of  yeast  growth-promoting 

substances  in  each  sugar. 

BACTERIOLOGICAL  EXAMINATION 
All  samples  of  sugar  were  examined  for  the  numbers  of  thermophilic  anaer- 
obic and  aerobic  bacteria  that  might  cause  spoilage  or  affect  the  flavor  of 
canned  foods,  and  of  mesophilic  bacteria,  yeasts,  and  molds  that  might  modify 
desirable  characteristics  of  beverages,  dairy  products,  frozen  foods,  desserts, 
and  candies. 

The  same  methods  were  used  for  the  determination  of  thermophilic  organ- 
isms as  in  previous  years;  they  are  described  in  the  Official  and  Tentative  Me- 
thods of  the  Association  of  Official  Agricultural  Chemists,  Fifth  Editon,  1941, 
pages  642-5 «    The  bacterial  standards  adopted  for  canning-grade  sugar  are  based 
on  the  permissible  number  of  thermophilic  bacteria  spores  and  are  given  for 
ready  reference  as  follows: 

Total  Aerobic  Thermophilic  Spores  shall  not  exceed  125  per  10  grams  of 

sugar , 

Aerobic  Flat  Sour  Spores  shall  not  exceed  50  per  10  grams  of  sugar. 
Anaerobic  Sulfide  Spoilage  Spores  shall  not  exceed  5  per  10  grams  of  sugar. 
Anaerobic  Thermophilic  Hard.  Swell  Spores  shall  not  be  present  in  more  than 
four  (65.6$)  of  the  six  tubes  of  media  inoculated  with  the  test  sample • 
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The  method  for  determining  the  number  of  mesophilic  organisms  in  the 
samples  is  as  follows: 

Aerobic  bacteria.    Twenty  grams  of  sugar  is  "weighed  aseptically  into  a 
sterile  150  ml.  Erlenmeyer  flask  marked  to  indicate  a  volume  of  100  ml.  Sterile 
distilled  water  is  added  nearly  to  mark.    The  sugar  is  dissolved  by  gentle  shak- 
ing of  the  flask,  and  the  volume  is  made  up  to  100  ml.    Five  ml.  of  the  solution 
is  distributed  through  5  plates,  which  are  then  poured  with  dextrose-tryptone 
agar  containing  brom  cresol  purple  indicator.    The  plates  are  incubated  at  30°  C. 
for  48-72  hours  before  being  counted,    Acid-forming  organisms  are  identified  by 
the  production  of  a  yellow  zone  around  the  colony,  similar  to  that  described 
for  flat-sour  type  of  thermophiles.    The  number  of  acid-forming  organisms  is 
included  in  the  total  count  for  each  sample  of  sugar. 

Yeasts^  and  Molds;    Five  ml.  of  the  same  sugar  solution  is  distributed 
through  5  plates  as  before.    The  plates  are  poured,  with  standard  wort  agar  and 
are  incubated  at  30°  C.  for  5  days  before  being  counted. 

On  account  of  the  relatively  small  number  of  yeasts  and  molds  in  sugar, 
difficulty  is  not  often  encountered  when  they  are  cultured  together  on  plates. 

Although  standards  have  not  been  established  for  the  number  of  mesophilic 
organisms  in  sugar,  it  has  been  suggested,  that  the  total  bacteria  count  should 
not  exceed  100  per  gram.    Almost  complete  freedom  from  yeasts  and  molds  is  re- 
quired of  sugar  to  be  used. by  the  dairy  and  beverage  industries. 

The  results  of  the  examination  for  thermophilic  and  mesophilic  organ- 
isms are  given  in  Table  I. 

Seventy  samples  were  examined  and  eight,  or  12,5$, did  not  meet  the  spec- 
ifications set  forth  for  canning-grade  sugar.    One  sample,  No.  4523,  is  considered 
to  be  a  borderline  sample,  inasmuch  as  the  flat-sour-type  spore  count  exceeded 
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the  tolerance  by  only  5  spores* 

Reference  to  the  1945  Campaign  report  (AIC  Mimeographed  Cir.  93)  shows 
that  only  eight  of  69  samples  examined,  or  11,6$,  failed  to  meet  canning-grade 
sugar  specifications.    Samples  from  two  of  those  factories,  Nos,  4523  and  4528, 
also  failed  to  meet  canning-grade  sugar  specifications  this  year.    There  were 
no  samples  that  contained  an  excessive  number  of  hard  swell-type  spores  and 
none  contained  an  excessive  number  of  hydrogen  sulfide^-type  spores. 

Six  samples,  or  8.5$,  contained  more  than  100  mesophilic  bacteria  per 
gram.    It  is  noted  that  four  of  these  samples,  Nos.  4525,  4523,  4547,  and  4575, 
also  contained  excessive  numbers  of  thermophilic  bacteria.    None  of  the  samples 
contained  more  than  one  culturable  yeast  cell  per  gram,    five  samples  examined 
during  the  previous  year  had  more  than  two  cells  per  gram.    Molds  were  cultured 
from  nine  samples,  or  12.9$,  to  the  extent  of  5  or  more  colonies  per  gram.  This 
is  in  comparison  with  14  samples,  or  20.2$,  last  year. 

The  overall  bacteriological  quality  of  the  composite  samples  is  little 
different  from  that  of  the  previous  year's  samples.    It  should  be  possible  for  a 
number  of  factories  to  produce  sugar  with  fewer  bacteria  by  observing  the  pre- 
cautions given  in  previous  reports. 

EXAMINATION  OF  SUGaRS  FOR  YEAST 
GftOiWH-PROMOTIN d  SUBSTANCES 

The  campaign-composite  samples  were  examined  for  the  presence  and  relative 
amount  of  substances  which  promote  the  growth  of  yeasts  in  solutions  of  the  sugar. 
Information  regarding  the  identification  of  these  substances,  their  significance 
in  beverages,  and  methods  for  estimating  and  reporting  the  relative  amount  in 
each  sample  was  reviewed  at  length  in  the  1942  campaign  report  (Mimeographed 
Circular  AIC-29)  issued  in  September,  1943.    Details  of  the  method  for  esti- 
mating the  relative  amount  of  substance  was  repeated  in  the  1943  campaign 
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report  (AIC-62)  issued  in  September,  1944. 

Results 

The  results  of  the  examination  of  the  samples  are  given  in  Table  II  in 
which  the  samples  are  arranged  in  numerical  order  of  increasing  yeast  inoculum 
multiple  values.  For  your  immediate  information,  the  yeast  inoculum  multiple 
is  obtained  by  dividing  the  number  of  yeast  cells  per  ml.  after  72  hours'  in- 
cubation at  30°  G.  by  the  number  inoculated  into  the  sample.  The  value  1.0 
means  that  there  was  no  multiplication  of  cells  and  that  yeast  growth-promot- 
ing substances  are  considered  to  be  absent  -when  determined  by  this  method. 

The  samples  are  ranked  according  to  the  yeast  inoculum  multiple  values, 
the  system  of  ranking  having  been  changed  last  year  by  assigning  the  same  rank 
number  to  those  samples  having  identical  multiple  values.    For  example,  the 
samples,  Uos.  4528  and  4560,  which  have  multiple  values  of  7.5  are  given  the 
rank  value  Q;  samples  No.  4553  and  4554  which  have  multiple  values  of  7.7  are 
given  the  rank  value  7  and  so  on. 

The  range  of  yeast  inoculum  multiple  values  is  from.  4.5  to  40.7  and  the 
average  is  13.7.    All  of  the  sugars  represented  by  these  samples  are  consid- 
ered to  be  well  within  the  safe  limits  for  use  in  the  manufacture  of  beverages. 
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TABLE  II 

Ranking  of  Sugar  Samples  Collected  During  the  1945  Campaign 


Yeast  : 

Yeast 

Sample 

Inoculum 

•  Sample 

Inoculum 

Number 

Rank 

Multiple  ! 

:  Number 

Rank 

Multiple 

4546 

1 

4.5  1 

:  4572 

24 

12.5 

4563 

2 

5.9 

:  4575 

24 

12,5 

4527 

3 

6,1  ! 

:  4506 

25 

12,7 

4578 

4 

6.6  : 

4520 

25 

12.7 

4535 

5 

7.3  : 

'  4584 

25 

12.7 

4528 

6 

7.5        j  4529 

26 

13.0 

4560 

6 

7.5  i 

4503 

27 

13.6 

4553 

7 

7.7  : 

.  4515 

28 

13.9 

4564 

7 

7,7  ) 

:  4532 

28 

13.9 

4550 

8 

8.2  ! 

:  4505 

29 

14.1 

4562 

.  9 

8.4  ! 

•  4543 

29 

14.1 

4573 

9 

8.4  ? 

:  4513 

30 

14.3 

4517 

10 

8.6 

•  4542 

30 

14.3 

4583 

11 

8.7  ; 

4569 

31 

15.0 

4521 

12 

8.9  ! 

4591 

32 

15,2 

4582 

12 

8.9  ; 

4549 

33 

15.7 

4522 

13 

9.3  ! 

4511 

34 

16,8 

4547 

13 

9.3  ! 

4523 

35 

17,3 

4566 

13 

9.3  i 

!  4561 

35 

17.3 

4576 

14 

9,5  : 

4514 

36 

17.5 

4580 

14 

9.5 

r  4507 

37 

17,7 

4571 

15 

10.2  : 

•  4540 

38 

18.0 

4541 

16 

10.5 

•  4516 

39 

18.2 

4559 

16 

10.5 

:  4539 

40 

18.9 

4524 

17 

10.7 

4531 

41 

19,5 

4526 

17 

10.7  : 

4510 

42 

20.5 

4554 

17 

10,7 

1  4595 

43 

20.7 

4557 

18 

10.9  : 

4533 

44 

21.6 

4537 

19 

11.1 

4577 

44 

21.6 

4579 

19 

11.1  i 

'  4552 

45 

23.4 

4525 

20 

11.4  : 

4565 

45 

23,4 

4555 

20 

11.4  ! 

!  4594 

46 

26.4 

4530 

21 

11.6  ! 

:  4509 

47 

27.3 

4556 

22 

11.8  i 

4568 

48 

30.0 

4502 

23 

12.0  : 

.  4504 

49 

40.7 
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